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GROUND-WATER RESOURCES OF 
SURREY MUNICIPALITY, BRITISH COLUMBIA 


CHAPTER I 
INTRODUCTION 


GENERAL STATEMENT 

This report deals with ground-water conditions of Surrey Municipality in 
the province of British Columbia investigated by the Geological Survey of Canada 
during the field season of 1950 and 1951. Geological mapping of the area was 
carried out under the direction of J. E. Armstrong and W. L. Brown. The 
water investigation was supervised by W. L. Brown and much of the water data 
was collected by him, and by ©. Hughes and G. Hughes. Others whose assistance 
in the field work is hereby acknowledged were: in 1950 - W. M. Draycot, 

J. G Fyles, P. 'Odynsky, H. Naismith, J. ANlan, and B. Young; in 1951 - 
Miss F, J. E. Wagner, W. M. Draycot, Rev. R. Sanschagrin, O.M.1., 

L. F. Brandon, and W. Atamanchuk. The writers would also like to thank all 
well owners and drillers for their co-operation and willingness to supply 
information. 

Ground-water surveys in this area provide basic information necessary 
for the future development of domestic, irrigational, industrial, and municipal 
ground-water supplies. This survey has shown that large ground-water supplies 
are available in gravel and sand aquifers within 375 feet of the land surface. 
Although gravel and sand deposits at greater depth undoubtedly contain other 
ground-water reservoirs the information on them is so meagre that they are not 


dealt with in this report. 


METHODS OF INVESTIGATION 
The investigation included the collection of data on 1,342 wells in the 


area. These records vary greatly in accuracy, as in most cases no drilling data 
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were recorded and the information obtained is based mainly on the memories of 
well owners and well drillers. The most accurate information was gained from 
wells being drilled at the time of the survey, as such wells were observed 

during the course of the work and pertinent data obtained. Later studies in the 
office showed that on the basis of known geology the information obtained on about 
350 welis could be interpreted with accuracy, and only these records are included 
in this report and plotted on the accomranying map. Information regarding other 


wells may be obtained from the Geological Survey Office, Vancovver, B.C. 


LOCATION AND EXTENT OF AREA 
Surrey Municipality covers the south-central part of New Westminster 
map-area and extends from the Canada-United States boundary (700 feet north of 
the 49th Parallel) a maximum of 15 miles, to latitude 49°13' N. The eastern 
boundary follows a meridian a few seconds east of 122°41' W. and the western 


boundary of the municipality is about 122°53' W. The area oi the municipality 


is approximately 130 square miles. 


CLIMATE 

The climatic conditions of the Lower Fraser Valley are highly variable 
and depend upon several factors, the most important of which is the mountain 
relief north and east of the region (Kelley and Spilsbury, 1939, pp. Peas The 
annual precipitation varies from 35 inches on the recent delta to 80 inches at the 
foot of the Pacific Ranges. The characteristic feature of the region is a heavy 
winter rainfall and a summer dry period. About two-thirds of the annual 
precipitation occurs during the 6 months from October to March (See Figure at 
back). The growing season, from April to September, even in wet years has 


too little precipitation for the maximum development and yield of crops. 


‘See References, page 8. 
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Abnormally dry summers, amounting to drought conditions, were 
experienced in 1951 and 1952. These droughts markedly affected crop production 
in Surrey Municipality and led to an increased interest in irrigation, and particu- 
larly in the use of ground water for this purpose. Although the precipitation for 
1951 and 1952 was unusually low the precipitation pattern remained about normal. 
The annual precipitation pattern, as may be seen from the graph, indicates the 
paucity of rainfall during the growing season, and, therefore, the necessity of 
irrigation for maximum crop yields. 

The rainfall patterns indicate that annual replenishing of the ground-water 
reservoirs is readily obtained. The heavy sustained rains from October to March 
allow a long period for infiltration and keep the soil and sediments above the 
water-table continually wet. The heavy rains also come in the season when 
vegetation requires little water, and at a time of the year when humidity is high 
and evaporation very low. These considerations show that apart from run-off, 
which is appreciable in some sloping areas, a large proportion of this winter 
rainfall infiltrates into the soil and becomes a part of the body of ground water 


beneath the municipality. 


AGRICULTURE! 

The type of agriculture throughout the Lower Fraser Valley is dependent 
upon local drainage, climate, availability of ground water or surface water for 
irrigation, soil type, and natural vegetation. The requirements for the Vancouver 
market, which is the main buyer of the valley's produce, also determines to some 
extent what is grown. 

The Recent delta and lowland areas contain the best farms of the region. 
These areas, because they lacked heavy timber and bush, were the first to be 


developed once dyking was completed. Where the peat is less than 6 feet thick 


1 
Kelley, C. C., and Spilsbury, R. H.: Soil Survey of the Lower Fraser Valley; 
Devt. of Agriculture, Canada, Pub. 650, pp. 14, 15 (1939). 
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the ground in many places has been cultivated with success, and experiments 
are continuing, so that the unusable parts of these lowlands, once extensive, are 
diminishing yearly. 

Dairying, mixed farming, and market gardening are the main types of 
agriculture presently being conducted in the lowland areas, 

The uplands with poorer soil and less accessible water do not lend 
themselves to large scale farming but are made up mainly of small holdings. 
The higher parts of some of the uplands, with their dry gravel surface mantle, 
are ideally suited to chicken and turkey raising. This is possibly the most 
lucrative business of those carried out in the upland areas. Small fruits and 
vegetables are the principal crops grown on the uplands. 

The northern parts of Newton Upland have been extensively subdivided 
by commuters into a suburban area, Homes surrounded by 5 acres or less are 
common, This suburban development is presently confined largely to that part 
of the Newton Upland close to Fraser River. Although little harm is expected 
from the present suburban development of the uplands, wholesale encroachment 
of the rich delta farms would materially affect the people living in the Vancouver 


metropolitan area. 


POPULATION 
According to the unpublished results of the 1951 census the population 


of Surrey Municipality is 33, 670}, 


TOPOGRAPHY AND DRAINAGE 
Surrey Municipality forms a part of the lower Fraser Valley area of 
southwestern British Columbia, which in turn forms part of the Georgia 


Depression. The municipality is bounded on the north by Fraser River, which 


] 
Bureau of Statistics, Dept. Trade and Commerce, personal letter, 
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occupies an apparently post-Glacial valley up to 3 miles wide and 50 feet or more 
deep, which in turn lies in the lower Fraser Valley lowland area. Fraser River 
has a length of 790 miles from its source in Yellowhead Pass, and drains an 
area of 91,700 square miles. It terminates in a delta 19 miles long and 15 miles 
wide that is still growing. 

North and south of the valley of Fraser River and comprising most of 
the lower Fraser Valley area, Rciuding all of Surrey Municipality, are wide, 


relatively flat-topped uplands separated by wide, flat-bottomed valleys. 


Lowlands 

All except that part of Surrey Municipality near Fraser River is drained 
by the Nicomekl and Serpentine Rivers and their tributaries, and Campbell 
Creek. All three streams obtain much of their water during the dry summer 
petiod from ground-water aquifers. Along most of their courses Nicomekl and 
Serpentine Rivers, and Campbell Creex along the lower half of its course, 
meander across the floor of flat to very gently undulating valleys from 1 1/2 
to 3 1/2 miles wide. These valleys are former embayments of the sea. The 
main valleys of the Nicomekl and Serpentine vary in elevation from about 5 to 
30 feet above sea-level. The valley of lower Campbell Creek is from about 25 
to 75 feet above sea-level. Mahood Creex, the principal tributary of Serpentine 
River, Anderson Creek, a large tributary of Nicomekl River, andthe upper part 
of Campbell Creek all occupy relatively narrow valleys entrenched in the uplands. 

Nicomekl and Serpentine Rivers are contained by dykes throughout 
much of Surrey Municipality as a protection from floods resulting from heavy 
rainfall, which may occur at any time of the year except the dry summer. 
Flooding results where a ground-water body is perched so near the surface in 
the lowlands that the excess rainfall cannot be absorbed, and from rapid run- 


off in uplands cleared of forest growth for settlement. Nicomekl and Serpentine 
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Rivers occupy ore large valley for the last 5 miles of their courses, This 
valley is dyked on the seaward side as a protection against tidal flooding. 
During the winter of 1951-52 these dykes broke when very high tides combined 
with strong gales. 

In Surrey Municipality only small spring-fed creeks drain into Fraser 


River. 


Uplands 

The upland surfaces are of two main types; (1) rolling hilly surfaces of 
glacial till and stony clay, including the Newton, Clayton, and Sunnyside 
Uplands; and (2) commonly flat, terraced surfaces of glacial outwash, including 
the Campbell Upland. 

Newton Upland. This upland, which is bounded by Fraser River on the 
north, the Serpentine Valley on the east and south, and the Fraser River Delta 
on the west, is a rolling hilly surface 200 to 300 feet above sea-level. It is 
roughly circular in outline,with a diameter of 7 to 8 miles and an area of about 
55 square miles. It is bounded in most places by fairly steep slopes, which 
show, in many places, river or wave-cut terraces. The upland consists of 
three northwesterly trending, ellipsoidal, high areas separated by two tribu- 
tary valleys of Serpentine River. The most southerly area has four prominent 
till knobs that rise to elevations of over 350, 325, 300, and 250 feet above sea- 
level, The slopes and intervening saddles contain numerous terraces, The 
middle area is topped by well-formed terraces at 305 and 325 feet above sea- 
level. Three till knobs rise above the highest terrace to over 350 feet in 
elevation. The most northerly area contains a large terrace about 200 feet 
in elevation. The valleys tributary to Serpentine River modify the upland 
topography with a dendritic drainage pattern. These creeks have numerous 
spring-fed sources, Each spring is surrounded by a small relatively steep- 


sided area similar in shape to a box canyon. 
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Clayton Upland. This upland trends roughly northeast and is bounded 
on the northwest by Serpentine Valley, on the north by the lowlands bordering 
Fraser River, and on the southeast and south by Nicomekl Valley. Itisa 
rolling hilly surface 200 to 300 feet above sea-level that is nearly ellipsoidal 
in outline and about 20 miles square in area, The western extension of the 
upland surrounding the settlement of Surrey Centre is lower, 125 feet in 
elevation, and is separated from the main body of upland by a broad saddle 
55 feet in elevation, The main upland has one prominent terrace at 250 feet 
above sea-level. Most of the slopes of Clayton Upland are fairly abrupt and 
have resulted from wave-cutting, modified by submarine slides and later 
slope wash. 

Sunnyside Upland. This upland, which lies between Nicomekl- 
Serpentine Valley on the north and Semiamu Bay-Campbell River Valley on 
the south, is a broad, gently undulating to flat-topped ridge almost ellipsoidal 
in outline. Three dome-shaped areas occur along the crest of the upland and 
attain elevations of 325, 350, and 375 feet. The slopes of these areas and the 
whole upland exhibit marked terraces, there being three prominent terrace 
levels at elevations of 130, 260, and 310 feet. Less well developed terraces 
lie between and below these elevations. Many of these can, however, only 
be observed in small local areas. Large kKettle-like depressions occur along 
the crest of the upland. These are normally not over 3 to 5 acres in extent. 

Campbell Upland. This upland is partly in southeastern Surrey 
Municipality and partly in Langley Municipality. It consists of outwash gravel 
and sand and has a flat-topped terraced surface 125 to 150 feet above sea-level. 
It is about 11 square miles in area. The upland, which is an outwash delta, 


drops off abruptly on the north, west, and south into Nicomekl River and lower 
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Campbell Creek Valleys. These slopes represent the original depositional 
slopes. On the east the upland is bordered by a higher upland, the two being 


separated by a wave-cut slope. 
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CHAPTER 11 


PLEISTOCENE AND RECENT GEOLOGY 


GENERAL STATEMENT 

The entire municipality of Surrey is underlain by thick deposits of 
unconsolidated sediments of Pleistocene and Recent ages. The term Pleisto- 
cene refers to the period in the earth's geological history immediately 
preceding the Recent, when great accumulations of ice formed at several 
centres in Canada. What has been called a Cordilleran Ice-sheet at this time 
cevered all of British Columbia. As the ice advanced, it picked up, trans- 
ported, and redeposited great quantities of loose rock debris. This material, 
which is unconsolidated, is called glacial drift, and includes till and stony 
clay; deposits of stratified drift consisting of gravel, sand, silt, and clay; and 
scattered boulders. As indicated in the following table of formations of the 
Surrey area, ue ice-sheet advanced and retreated several times and each 
time left an accumulation of drift. Normal river, stream, and marine 
sediments were deposited in the intervals separating the advances of the ice- 
sheet. The term Recent refers, in Fraser River Valley, to that period in 
the earth's geologic history since the disappearance of the Cordilleran 
Ice-sheet, 

The unconsolidated sediments in Surrey Municipality attain a 
maximum thickness of at least 1,350 feet; however, as all the aquifers that 
can at present be usefully developed occur within 375 feet of the surface, 


only the deposits in this upper part of the section will be discussed. 


TABLE OF FORMATIONS 
The Pleistocene and Recent geology is summarized in the table of 
formations inserted in the bacx of the report. In this table the oldest deposits 


are shown at the bottom and the youngest at the top. Hence, a hole drilled 
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would penetrate the deposits in the order shown from the top of the table to the 
bottom except where a deposit has been removed by erosion or locally was not 
deposited. The deposits included in any one group lie directly above those in 
the group shown immediately below it, but the deposits included in any one 


group may be in part contemporaneous, 


GENERAL DESCRIPTION AND HISTORY 

Surrey Municipality was covered by three major advances of the 
Cordilleran Ice-sheet. Each advance produced a glacial till, which is a 
compact sandy clay containing stones commonly called hardpan. The three 
tills, from the oldest to the youngest, have been named Seymour, Semiamu, 
and Surrey. 

Stony clay, till-like in appearance and of mixed glacial and marine 
origin, is associated with the Seymour and Surrey tills, but only that in the 
latter occurs in Surrey Municipality. Silt, sand, and gravel deposited by 
streams resulting from the melting of an ice-sheet are called outwash deposits 
and are normally deposited during the advance and retreat of an ice-sheet. 
The Abbotsford outwash may represent a late minor advance of the Surrey 
ice-sheet as it is separated everywhere from Surrey till by Newton stony 
clay. Gravel and sand included in Semiamu sediments is the only known out- 
wash associated with the Semiamu ice-sheet, and these sediments also 
include clay, silt, and sand of probable glacial lake origin. 

During and following the advance of the Seymour and Surrey ice-sheets, 
which were upwards of 7,500 feet thick, all of Surrey Municipality was 
depressed below sea-level. (Information is insufficient to determine 
whether the Semiamu ice-sheet also brought about depression of the Surrey 
land surface below sea-level.) When the land was depressed and as it rose 


again after retreat of the ice-sheets, sediments were laid down in the sea 
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as bottom, littoral, estuarine, and deltaic deposits, and along the streams 
and rivers as flood-plain and channel deposits. During and following the 
retreat of the Seymour ice-sheet, Point Grey beds, Nicomekl silt, and 
probably Sapperton sediments and Colebrook gravel were deposited, and 
curing and following the retreat of the Surrey ice-sheet Newton stony clay, 
Abbotsford gravel, Cloverdale sediments, Sunnysice sand, Bose gravel, and 
Alouette gravel were deposited. 

When the uplands of Surrey evertuaily rose above the sea they were 
subjected to erosion, the sediments so produced being deposited in the low- 
lands. These erosion intervals are noted in the table of formations. 

The Salish deposits, which are still in the process of formation, 
consist of silt, clay, and sand deposited by Fraser River and smaller streams, 
and the peat bogs. 

A study of the accompanying geological map will show that the Capilano 
deposits, except for the Bose gravel and Sunnyside sand, and the Salish 
ceposits, are confined to the lowlands. The uplancs in most places are 
mantled by Newton stony clay and Surrey till. In many places veneers of Bose 


gravel and Sunnyside sand are found abcve these. 
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CHAPTER IDI 


GROUND-WATER GEOLOGY 


GENERAL CONSIDERATIONS 


Ground water, or underground water, is the water that supplies springs 
and wells. The finding of potable ground-water supplies has long been of 
profound importance to man. In arid and semi-arid regions the presence and 
development of ground water has been a major factor in the growth or absence 
of civilizations. Only within the relatively recent past have the people living 
in humid regions come to realize what an important natural resource exists 
beneath the earth's surface in the form of ground water, especially in those 
areas of great concentration of population where surface streams are insuf- 
ficient and contaminated. In other areas, such as lower Fraser Valley, 
where the annual rainfall, although copious, is scanty in the growing season, 
ground water has become an important source of water for irrigation and 
domestic purposes. Even where large surface supplies are available it is 
commonly more economical, when good engineering practices are used, to 
allow the natural conduits in the rocks and sediments beneath the earth's 
surface to carry water to the user, than to construct large, long pipelines 


or aqueducts, 


Source 
Most ground water is derived from precipitation in the form of rain or 
snow. Part of the water that falls in this manner is carried away by surface 
run-off, part of it percolates downward into the underlying unconsolidated 
sediments until it reaches the water-table where it joins the body of ground 
water in the zone of saturation, and part of it evaporates or is absorbed and 


transpired by vegetation and is thus returned directly to the atmosphere. 
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A layer of water 1 inch deep over an area of 1 square mile amounts 
to approximately 14,520,000 imperial gallons, As the average annual 
precipitation in the form of rain and snow that falls on Surrey Municipality 
is 40 inches, it will be seen that each year some 580, 800,000 imperial 
gallons of water falls on each square mile. The accurate determination of 
the amount of rainfall entering the ground-water body each year beneath 
Surrey Municipality was considered beyond the practical scope of this survey, 
but, because the answer to this problem is of paramount importance, the 
writers have made the following rough estimate of the amount. The figure 
is believed to be about 4, 500,000,000 imperial gallons a year or about one- 
seventeenth of the total amount of water that falls as rain or a. upon the 


municipality. 


Occurrence 
Ground water occurs in the open spaces and pores of both consolidated 

rocks and overburden near the surface of the earth. These openings range 
in size from huge caverns in limestones to minute, microscopic, and even 
submicroscopic pores in fine-grained material. They form the receptacles 
and conduits for ground water, and their size, shape, and relation to one 
another largely control both the quantity of ground water that occurs in any 
area and the rate of its movement through the ground to any pumping well or 
spring. Fine-grained rocks such as clays and shales are, therefore, poor 
sources of ground water and coarser grained materials such as sand and 
gravel are more satisfactory. By far the most productive water-bearing 
beds in Surrey Municipality are deposits of sand and gravel interbedded with 


or lying below more impervious clay or till. 
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Water -table and Movement of Ground Water 

The water-table is defined as the upper surface of the zone saturated 
by free ground water. The pores or spaces of the rock or sediment above the 
water-table are only partly filled with water, most of which is slowly travelling 
downwards to the water-table, Below the water-table all the open spaces of 
the rock or sediment are filled with water, in what is called the zone of 
saturation. Free ground water is the water in this zone down to the first 
impervious barrier. Confined ground water is the water separated from the 
free ground water by an impervious barrier, In places confined ground water 
exerts a pressure against this barrier, and water will rise in a well that 
pierces the barrier, If the water rises in the well and overflows at ground 
surface, the well is called a flowing artesian, but if the water rises only part 
way to the surface the well is known as a non-flowing artesian. The surface 
to which artesian water will rise is known as a pressure or piezometric 
surface, 

The water-table is a constantly changing surface that fluctuates up and 
down in response to the amounts of water that are either added to or subtracted 
from the ground-water reservoirs. The water-table beneath Surrey Munici- 
pality is raised by rainfall and by subsurface drainaye from adjoining areas 
to the east. Any lowering of the water-table is the result of water removed 
by wells and springs, and the movement of ground water passing beneath 
the surface into adjacent areas. Direct evaporation from the ground and 
transpiration through plants is less important in the decline of the water- 
table. 

In areas where the depletion of the ground water by the above factors 
is only a fraction of that contained in the ground-water reservoir the water- 


table fluctuation will be negligible. Also if a water-bearing bed or aquifer is 
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full, then no more water can be added and the water-table will not rise in 
response to heavy rainfall. The writer believes many of the ground-water 
reservoirs of Surrey Municipality are full and are being depleted by wells and 
springs at so small a rate that fluctuations of the water-table are, for 
practical purposes, absent. Such reservoirs would stand considerable pump- 
ing before the water-table is lowered and rainfall can replenish it. Other 
water-tables, especially those near the surface of the uplands, show marked 
fluctuations because the water-table is constantly moving downwards during 
the summer months and the permeability of the aquifers is low. Dug wells 
that do not extend below the lowest level reached by the water-table in these 


sediments go dry in summer. 


Recharge 

The addition of water to the underground reservoir is called recharge. 
The water beneath Surrey Municipality is derived from water that falls chiefly 
as rain or snow either within the municipality or on the adjoining areas of the 
lower Fraser Valley. 

As already stated the average annual precipitation of Surrey Municipality 
is 40 inches but probably only about one-seventeenth of this enters the ground- 
water body. The amount of water that recharges the ground-water body 
depends upon several factors, the most important of which are the type of 
sediments or soil at ground surface, the depth to the water-table, and the 
topography of the surface. For example, the large gravel terrace deposited 
as a delta by a former, and larger, Campbell Creek, near the southeastern 
boundary of the municipality, is an area of high recharge because the sediment 
composing this terrace is coarse sand and gravel, the water-table is within 


20 feet of the surface, and the surface is flat. 
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Subsurface inflow is the movement of ground water beneath the surface 
down the slope of the water-table from adjacent areas to the area being studied. 
Considerable inflow taxes place in the region of upper Campbell Creek from 
parts of the terrace in Langley Municipality, and extends down the wide valley 
of this creek. Inflow is also effective in the upland east of Cloverdale from 
Langley Municipality. The springs described below also help to recharge the 
water reservoirs under the lowlands. Some recharge is effected from flowing 


artesian wells permitted to flow freely. 


Discharge 

Natural discharge from the ground-water reservoirs takes place from 
springs and subsurface outflow, with a minor amount subtracted by evapora- 
tion and transpiration. In Surrey Municipality most of the discharge takes 
place as springs at the headwaters of Campbell Creek, Serpentine and 
Nicomekl Rivers, and their tributaries, Most of these springs are at the 
base of the uplands. Some submarine discharge may also take place. 

The exact amount of ground water used at the present time in Surrey 
Municipality is not known but is estimated to be about 615,000,000 gallons a 
year, which is about one-seventh of the estimated potential recharge of 


4,500,000,000 gallons a year. 


GROUND-WATER RESERVOIRS 


General Statement 
The complex Pleistocene geology of Surrey Municipality has resulted 
in the formation of three main types of ground-water reservoirs, namely, 
perched free ground water, perched confined ground water, and floating 
groundwater, the last probably also perched. The term confined is used to 


refer to ground water confined vertically but not necessarily horizontally. 
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Perched ground water occurs in a saturated zone separated from the 
main body of ground water by impervious sediment. Ferched water bodies in 
Surrey generally rest on clay, stony clay, or till. They may be confined or 
free. 

Free ground water is the water in interconnected interstices in the zone 
of saturation down to the first impervious strata. It moves under the control 
of the water-table slopes. 

Floating ground water is defined as a body of fresh ground water 
floating on salt ground water. This happens because fresh water has a 
specific gravity of 1.000 and sea water a specific gravity of 1.025. Floating 
water bodies are found near the sea. 

The classes of wells referred to in this report are as follows: 
flowing artesian wells, non-flowing artesian wells, and non-artesian wells. 
Flowing artesian wells are those in which the water is under sufficient 
pressure to flow above the surface of the ground at the well. Non-flowing 
artesian wells are those in which water is under hydrostatic pressure 
sufficient to raise it above the level at which it was encountered in the well, 
but not above the level of the ground. Non-artesian wells are those in which 
the water does not rise above the surface of the water body. Both artesian 
and non-flowing artesian wells are found in Surrey when perched confined 
water reservoirs are pierced. Non-artesian wells are found mainly in the 
perched free-water reservoirs but there are also some in vertically confined 
water bodies that are open horizontally. 

Throughout much of Surrey Municipality the writers have noted that 
in most places the piezometric surface, or the surface to which ground 
water will rise in an artesian well, of the several confined perched ground- 


water bodies occurs at practically the same elevation in any one place. 
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It has also been noted that the surface of the extensive free ground-water 
bodies and the non-artesian confined ground-water bodies underlying some of 
the uplands corresponds approximately to the piezometric surface of the 
confined artesian ground-water bodies in the same area. The combined 
surface of the ground water in the artesian and non-artesian wells shows a 
marked parallelism with the ground surface. These features suggest that 
the water-tables are interconnected. The record of adjoining wells over 
several years and the record of new wells would seem to confirm this 


statement. 


Perched, Free Ground-water Reservoirs 

Large areas of Surrey are underlain by perched, free ground water. 
The Newton stony clay, which mantles most of Newton, Clayton, and Sunnyside 
Uplands, although nearly impervious, is capable of passing small quantities 
of water everywhere, especially where it contains small lenses of coarser 
material. It thus forms a perched, free ground-water reservoir of very 
limited storage capacity and shallow wells dug in it will yield a small supply 
of domestic water. Yields may be upto several hundred gallons a day but 
generally are under 100 gallons. These wells probably act mainly as natural 
cisterns, that is, they fill up during the rainy season, and if placed to take 
advantage of local slopes, they catch natural drainage during the dry periods. 
As the water-table lowers during dry periods they tend to go dry, especially 
if they are too shallow or have too limited a storage capacity. Perched, free 
ground water is also present in the lowland areas where Sunnyside sand over- 
lies Cloverdale clay. These areas are suitable for dug wells but the water- 


table fluctuations are usually large. 
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The Campbell Upland, which is underlain by Abbotsford outwash sand 
and gravel, contains a large, perched, free ground-water reservoir that may 
be reached by 25-foot wells. Wells in this area yield copious amounts of 
water and have a seasonal fluctuation of less than 3 feet. The low water 


period is in the early autumn. 


Perched, Confined Ground-water Reservoirs 

Perched, confined ground-water bodies, including non-artesian and 
artesian reservoirs, are found within 375 feet of ground surface thrcughout 
°5 per cent of Surrey Municipality. As many as three water bodies have been 
pierced by a single 350-foot well. The following deposits serve as aquifers 
for ground water in the area; Colebrook, Sapperton, Nicomekl, Semiamu, 
Point Grey, Lynn, and pre-Seymour gravel and sand. 

The most easily reached and widely developed aquifer is in the Colebrook 
outwash gravel, which underlies Surrey till. Its position cannot always be 
determined before development because the gravels appear to occupy channels 
in the sand. However, it is normally present near the crests of the main 
upland slopes, and near the toes of some of these slopes, and these areas 
are, consequently, most favourable for relatively shallow wells from 30 to 
100 feet deep. Other gravel deposits form equally good aquifers but are 


generally deeper or more limited in extent. 


Floating Ground-water Reservoirs 


These aquifers are unimportant sources of potable water in Surrey 
Municipality. They exist in the Mud Bay region where brackish water is 


available within 25 feet of the surface in Richmond Delta sand. 
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CHAPTER IV 


PRINCIPLES OF WELL DEVELOPMENT 


GENERAL STATEMENT 


The main purpose of this section is to draw the attention of engineers, 
drillers, and prospective well owners in Surrey Municipality to certain 
cundamental principles of ground-water recovery and well use, that they may 
know the problems that exist and the safeguards or corrective measures that 
are being employed elsewhere. Those interested in the subject of well construc- 
-tion may obtain much valuable information from drillers magazines and from 
some of the booxs listed in the References on page 8 of this report. 

Basically, wells serve only one purpose and that is to tap the ground- 
water reservoir and make economically available the required amount of 
water. Economic factors and the ability of the driller and his equipment govern 
how efficiently and how long a well will produce. <A well should be more than a 
hole in the ground or a hole lined with some type of casing. It must be 
developed properly before it can be of lasting and effective use. For example, 
wells that pump sand will eventually fail because a cavity will form at the 
bottom of the casing, which will collapse in time and greatly decrease or even 
stop the flow. 

Two important and related factors to be constantly borne in mind are 
the influence of the well, due to draw-down, on the surrounding area, and its 
Capacity to produce. The former is the effect of the 'cone of depression! and 
the latter is the 'specific capacity' of the well. 

Cone of Depression. When a well is pumped the water level may fall 
around the well due to the dewatering of the water-bearing or storage material. 


The shape of the water surface around the well is, then, that of an inverted cone, 
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which is known as the 'cone of depression!, The size and shape of this cone of 
depression is controlled by several factors, such as the rate of pumping, the 
permeability or water-yielding capacity of the water-bearing material, and 

the slope of the water-table in the vicinity of the well. For example, if the 
pumping rate is high and the water-bearing sediment is coarse, then the cone 
of depression will affect a large area of the water-table, but the height of the 
inverted cone will be relatively smail. Under these conditions many neighbour - 
ing wells may be affected. When the pumping is stopped the dewatered area 
normally fills up again. On occasions a smail lowering of the water-table may 
be more less permanent. 

Specific Capacity, The 'specific capacity! of a well is its rate of yield 
per unit of draw-down, usually stated as the number of gallons per minute, 
per foot of draw-down. The specific capacity of a well should be known, 
especially when large flows are demanded, because it tells the well owner how 
much water he can expect from the well and the depth from which he may have 
to pump. When testing for specific capacity it is important to continue 
pumping until the water level remains constant. Under some conditions it 
may take several days for this to happen and the equilibrium of the cone of 


depression to be established. 


DYES OP Willis 
General Classification 
There are four main types of wells: dug, bored, driven, and drilled, 
Each type has its special use and function under certain conditions. In some 
areas of the municipality one type may prove more valuable than another, 
The factors that determine the type of well to use are: depth to water, 
characteristics of the sediments from ground surface to the water, character-~ 


istics of the water-bearing sediments, the static level of the ground water, the 
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amount of water required, and the purchasing power of the prospective owner. 
Drilled wells (which are cased in Surrey Municipality as the wells are in 
unconsolidated materials) may also be subdivided into open-end, screened, 
and gravel-packed. 

Dug wells are of limited usefulness in Surrey Municipality because 
the depth to abundant water supply normally exceeds 30 feet and because the 
ground water beneath large areas of the municipality is under hydrostatic 
pressure, beneath a confining impervious bed. Where small quantities of 
water are required for domestic use, however, dug wells may give sufficient 
water at a minimum cost, The areas where dug wells may be expected to 
give good results are the terrace areas of the municipality. These areas 
are mainly covered by at least 10 feet of gravel, sand, and Newton stony clay. 
This last material, which is a marine deposit and easily dug, yields small 
quantities of water to wells. When locating a dug well attention should be paid 
to the irregularities of the ground surface. The well should be dug in the 
largest and flattest area available because low knobs on the terrace areas are 
normally composed of glacial till or hardpan from which little watev can be 
expected other than stored water. On the lower slopes of the upland near 
the spring line, dug wells may pass through glacial till within 15 feet of the 
surface and get good reliable supplies of ground water from the underlying 
sand or gravel. These wells do not go dry because they tap one of the main 
ground-water reservoirs of the uplands that feed the springs. Another area 
where dug wells give good results is the large gravel terrace in the south- 
eastern section of the municipality known in this section as the Campbell 
Upland. Here the water-table is within 20 feet of the surface and the water is 


in outwash sand and gravel that covers the terrace, 
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In many parts of Surrey the presence of quicksand may make it 
difficult to dig a well the necessary few feet below the water level. The dug 
well must have several feet of water in it before it can be pumped at a rate 
greater than the domestic requirements of 200 gallons a day. Dug wells that 
reach running sand or quicksand may yield enough water if sand points are 
driven into the bottom of the well. 

Bored wells, sunk by means of a hand auger or power auger, are not 
Prey used and so will not be discussed in this paper. 

Driven wells , which are constructed by driving a casing tipped with 
a drive point or sand point, are used in some areas of Surrey Municipality. 
These wells can produce adequate quantities of water for domestic and stock 
use. The advantage of this type of well over the dug well is that such a well 
can be driven some distance below the top of the water-table and the temporary 
cone of depression so formed may be sufficient to allow the required amount 
of water to be pumped. 

In the lower Campbell Creek Valley wells driven in clay and soft stony 
clay will produce water from a depth up to 55 feet. The main difficulty in this 
area is caused by stones in the lower clays, which stop the driving of the well. 
Those areas where there is ground water in sand appear well suited for 
driven wells, 

Drilled wells are widely used throughout the municipality. Cable 
tool rigs appear to be best suited for drilling in the lower Fraser Valley. 
Those who have used rotary rigs have experienced great difficulties where 
heavy outwash gravels were encountered, and there are many unsatisfactory 
wells that might have yielded several times their present production over long 
periods of time had they been properly constructed. As mentioned earlier, 
cased drilled wells may be classified according to the opening provided for 


water to enter. 
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Open End Wells. These wells allow water to enter through the open 
end of the casing. No screen or other device is used to xeep sand from 
entering the well, The open end, cased, drilled well is widely used throughout 
the municipality but is unsatisfactory in many places where the water-bearing 
sediment is sand. Under such conditions the only alternative to doing a 
proper development job is to keep the production of the well very low so that 
sand will not move up the well with the water. 

screened Wells. These are wells with a screen at the lower end to 
prevent the passage of fine sand into the well. A screen should be designed 
to allow the maximum flow of water without permitting the entrance of fine 
sand during production. The screen must be designed so that it will with- 
stand development and surging without clogging. 

In water-bearing materials that contain sand and fine gravel mixed 
with silt, a screened well may be developed by removing the fine sediment 
and concentrating the coarser material around the screen. This is done by 
surging the water in the well. After the well has been surged for a suitable 
length of time the fines are bailed from the inside of the screen. It is 
important to remove all the fines inside the screen because a screen normally 
operates most effectively near the bottom. The process should be repeated 
until the well, when pumped, will not produce sand, and may take a few hours 
or several weeks depending upon the size of the well and the composition of the 
water-bearing sediment. In wells of small yields the over-pumping method 
of development may be used. The well is pumped at an excessive rate until it 
ceases to pump sand. This method is not entirely satisfactory but it will give 
sufficient development for many low yield wells, Another method of develop- 
ment is known as back-washing, where the pump is operated at its maximum 


capacity and periodically stopped and the foot check value released, The 
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water then rushes back into the well and agitates the sediment around the 
screen. The importance of developing sand wells properly is becoming better 
appreciated by those using ground water for municipal, industrial, irrigational, 
and farm use, and drillers would be wise to study the art and refine their 
techniques because proper development is an absolute necessity for large 
wells. 

Gravel-packed Wells. Under certain conditions, especially where no 
particles coarser than medium sand are involved, a well may be developed 
by artificial gravel packing around the outside of the screen. The gravel is 
placed outside the final casing and screen, that is, between the screen and 
the water-bearing sediment. This may be effected through pilot holes or 
through a hole drilled larger than the diameter of the final well. Gravel- 
packed wells are satisfactory under certain conditions, especially when the 


water-bearing sediment is medium to fine sand. 
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CHAPTER V 


GROUND-WATER GEOLOGY OF SURREY MUNICIPALITY 

The topographic units described below are merely convenient sub- 
divisions for the discussion of the ground-water geology of Surrey 
Municipality. The aquifers or ground-water reservoirs discussed in this 
section are those within 375 feet of ground surface. These bodies will yield 
a constant supply of potable water to he SaaS, developed, drilled, driven, or 


dug wells. 


NEWTON UPLAND 

Water for the western and northwestern parts of Newton Upland is 
presently supplied by a part of the Surrey Municipal Water Works, which 
obtains it from the Greater Vancouver Water Board. This water comes from 
Coquitlam Lake and reaches the area via a main at South Westminster, The 
existence of this supply system made it almost impossible to obtain useful 
information about the ground-water geology of that part of Newton Upland west 
of King George Highway. The municipality installed the distributing system 
to handle surface water as there was no information available on the possibility 
of an adequate ground-water supply. However,the wells in secs, 17 and 20, 
tp. 2, show that confined artesian ground water is present, The well recorded 
as 2-17-1 struck water in Colebrook gravel within 50 feet of ground surface 
and yielded a supply in excess of 2,000 gallons an hour. Extrapolation of 
the results obtained from other parts of Newton Upland and from other uplands 
suggests that ground water is present in this area in large quantities. 

The sands and gravels of the Colebrook outwash and the sands of 
Sapperton sediments, Nicomekl silt, and Point Grey beds are the main 


developed aquifers beneath Newton Upland. 


7 : 


| | . ne ay 
| © 
| YIMIAG OMUM YERAVE YOY yoouoao SATAN ‘ a coal 


‘ce -dye iasinevaes yiarem 316 Wolad ictus obs viga30 soa 2 
bi bese ety . cet 


ySsitiwe lo yaoloseg 1 tesswe Ritos4 y ould to noissuoeib od srl 
a i 1} 


| stra nt beaanosib axiovieae+ t93aw-bmuoig TO ezsliups oat 
es mec s ; Ha, ee F. : 


bloky itiw asthod onedT .goaiive bavotg to to91 ave eri div aaodd o18 nok r 


i Ait oJ 
7 


pas) iteviab bolitth begoleved ylvaqe rg od 75 aw y oldadeg to yi one ines 


| 

| {it ; CUPPA 4. WOT VI 
‘a a ’ 

ai | seal noiwevi tu eirsy aroteswiiicon bas utetaew od} 10% t9ts W 


wu 
fisidw ,edroW i9j8W isqivineid yore oxi to iteq 6 yd batlqqve alas 


| | i atoms) 
mot) #enroo 19tsw sid'T .bracS tse W xovuedneY teteesD add mont a pea ( 


_ 


li edT .~ustenimdesW dinot ta aise « siv 69x65 of) Goroset bos acted ‘ 
. rita ¢ e rd a 5 * as 


; “+ P ~ “?- Ps i ‘ Si 
| iutesu aisido of oldiasoamt decals 11 eben cf Sieve viagque aid it To 9ons: 


jeew baslqU actwell to treq isdi lo ypoloey sotew-bayety ond Juods noitsen 
aN nv f »* aes S aan 


| osdeya enitedi tieth of? boliadent ytileqisinwmr edT —— a 


i yitlid nenag't orl mw oldsiisvs notientetal on caw otadt es 2038 w eoshiue oft 


ue ain ’ i: vba 


| ,OS bee Vi .acss ai aliew ort4 ,TevewoH vig que Te16w~ brie 7g oteupebs as = " 
if oa: ‘, E Pe fee pet yor at oy nye 7 
| : * 


/ bebuosves Hew aT ,inosetgq 8i tetew Bavoty as sigeiie hentlwos tect be 


ant, 


HI rs ee hes th 


. ra r ~ Me a _ 
e°6itue, bayorg lo 199% G6 sidtiw fovarg Aootdsloo ai tstew pale 


fais Bar etl 


i, 
- 
u 
fh 
o 
he 
< 
S 
a) 
Fs 
o 
<4 
& 
oS 
u 
s 
er 
4b 
2 
he 
- 
2 
eS 


to £0 tae hoc Jats: 


ihe ‘ et ye age tit we) wy : 


«sane 
ab aaiqu tetito mor: bss basiql moiwsit to timsq sedto moxt beats vt 
oA x ow ar ‘ 7 


: an 
p oy? al ni sous aidi ni tiesto tq et t9Isw bay 3 
wid 6 b ‘ ets : é 2 @ Ve, 


te ebrae oft bas feswiu0 reotdeloo sag to aisvary bas MIB 


sey 1 


a! @Qersvijnas 
* 7, 7 


” 
ih . 


‘— 


iinet oft ers shed yet) Jatod bus , tiie Lismo2iMt 
* 7 a . 4 te Vis : A Map 
sbusiqU sorweit a 


ayn Seer 2 


[id > 


a ot 


PRT Ne 


Water Reservoirs 


At least one free and three confined ground-water reservoirs, 
vertically below one another, are present in much of Newton Upland. They 
are believed to be interconnected as the height to which the water rises in the 
wells seems to be about the same, regardless of which body is supplying the 
water. Possibly the explanation may be that all the porous sediments below 
the upper water body are completely saturated. 

The undulations in the surface formed by the height at which the water 
stands in the wells in that part of the area where information is available 
closely parallel the topographic surface. In those parts where the elevation 
of the ground is over 175 feet this surface has a more subdued topography 
than that of the ground above it, and its slope varies between 25 and 75 feet 
amile. Inthe northeastern parts of Newton Upland the crest of this surface 
is southwest of the topographic ridge. Below ground elevations of 150 feet 
the surface of the well water drons stesnly, at slopes between 300 and 500 
feet a mile, except in Mahood Creek Valley where more gentle slopes of 100 
to 200 feet a mile are present. In vlaces near the 100-foot topographic 
contour a ground-water cascace is present. There the surface of the well 
water drops 75 feet in about one-tweniieth of a mile. A spring line also 
exists near this contour. These features indicate the presence of an 
impervious bed or beds, probably the Semiamu till, at this elevation. 
However, the lack of good exposures and the similarity between Semiamu 
and Surrey tills in small outcrops makes it impossible to be sure. The springs 
issue from areas where Surrey till is breached and an alternative hypothesis 
is that they are the result of the intersection of the surface ground-water body 


and the topographic surface. 
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The water reservoirs of Newton Upland apparently suffer only slight 
seasonal fluctuations. Several well owners report that their wells contain 
more water during the summer drought than in the winter rainy season, This 
may be caused by a lag in the movement of ground water from the recharge 
areas, which are covered by Newton stony clay, to the water reservoirs. 
Climatic conditions demand maximum recharge during the late autumn, 
winter, and early spring with little or no recharge during the late spring, 
summer, and early autumn. The existence of high water in wells during the 
summer and low water during the late autumn and early winter shows that 
the water reservoirs are about 4 months behind the seasonal variations in 


precipitation, 


Ground-water Recharge and Discharge 


The main recharge areas of Newton Upland are those areas above 260 
feet in elevation, particularly the marine terraces close to 260 and 305 feet, 
which are covered by Newton stony clay. Small upland areas above 250 feet 
are present from which the Semiamu and Surrey tills have been eroded and 
Colebrook outwash or lower deposits are at or near the surface, It is 
difficult in the field to outline these areas in detail but observations show 
that such areas do exist. The Newton stony clay deposits, although super- 
ficially similar to till, transmit limited quantities of water. This water 
moves along planes of sub-stratification and in the lenses of silt and sand. 

The recharge area north of Mahood Creek is estimated to be 4 square 
miles in extent. The total recharge area of the upland is estimated to be 10 
square miles, 

The following method is used for estimating the amount of recharge in 


the clay-mantled upland areas, One inch of rain on 1 square mile contains 
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approximately 14,520,000 imperial gallons. The average annual precipita- 
tion of Surrey Municipality is about 40 inches. Conservatism demands that 
the estimate of run-off, evapotranspiration, and percolation of ground water 
into adjoining areas be assumed to be 90 per cent. Thus, 10 per cent, or 4 
inches of rainfall, is available to recharge the aquifers, and 58,080,000 
imperial gallons of water can safely be assumed to be available per square 
mile of recharge area annually. The recharge from Newton Upland can, 
therefore, be estimated to be about 580,000,000 imperial gallons a year. 
Inflow from adjacent areas is believed to be negligible to the aquifers within 
375 feet of ground surface of Newton Upland. 

Serpentine River and its tributaries are effluent during the periods 
of low rainfall, but data are not sufficient to give an estimate of the amount 


of ground water lost to these streams, 


Recovery of Ground Water 

Drilled and dug wells recover the ground water of the upland. The 
drilled wells are non-flowing artesian wells and obtain their water from 
perched, confined ground-water bodies. The dug wells are mainly non- 
artesian wells obtaining their water from perched, free ground-water bodies 
and to a lesser extent perched, confined ground-water bodies, A few are, 
however, non-flowing artesian. No well in the municipality has as yet been 
properly developed. Most dug wells do not penetrate more than a few feet 
into the aquifers so that at best only a small cone of depression can be 
created around them. The drilled wells consist of either wholly or partly 
cased holes that are neither gravel packed nor screened, The drillers 
apparently hoped that a natural arch would form at the bottom of the hole, 


but even if such an arch were to form it would be unstable. Wells in 
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Colebrook gravels, however, become gravel packed by normal pumping. The 
absence of properly developed wells makes it impossible to obtain an estimate 


of maximum yields to be expected from this deposit. 


CLAYTON UPLAND 
The ground-water geology of Clayton Upland is similar to that of 
Newton Upland. 
The Colebrook outwash, Nicomekl silt, Sapperton sediments, and 
Point Grey beds form the main aauifers of the Clayton Upland, the Colebrook 


being present along the slopes. 


BE ES Pee Oene 

In the eastern part of this upland the piezometric surface reflects the 
topography. This surface apparently has gentle slopes above an elevation 
of 250 feet, but near the 200-foot topographic contour the slope increases to 
about 400 feet a mile. Below 100 feet, the slope flattens to between 35 and 
75 feet a mile. The steep part of this surface may be likened to a ground- 
water cascade similar to that in Newton Upland. The projected surface 
of the static levels of the wells (the piezometric surface) slopes towards 
Nicomekl Valley more gently than towarcs Serpentine Valley. A narrow 
ground-water "ridge!" extends westward from the main part of Clayton 
TIpland across the topographic saddle north of Cloverdale village to the 


small upland area west of the village. 


Ground-water Recharge and Discharge 
A recharge area is present on the subdued terrace above an elevation 
of 260 feet. This infiltration area is believed to be 3 miles square in Surrey 


Municipality with Newton stony clay mantling most of it. The totalinfiltration 
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area for the whole upland is probably 5 square miles. This would allow the 
infiltration of 290,400,000 imperial gallons a year into the entire Clayton 
Upland and 174, 240,000 imperial gallons a year into that part of it in 
Surrey Municipality. 

The natural discharge is from springs, some of which feed small 


streams tributary to Nicomekl and Sernentine Rivers. 


Recovery of Ground Water 
Ground water is recovered by numerous privately drilled and dug 
wells on the upland slopes. As will be seen from the tables, both non-flowing 
artesian and non-artesian wells occur and obtain their water from perched 
confined, and perched free ground-water reservoirs. These wells are not 


properly developed so that yields are low in most wells, 


SUNNYSIDE UPLAND 


Hydrologic data for Sunnyside Upland is insufficient to allow more than 
a general discussion of the ground-water conditions. 

On this upland the main aquifer is also the Colebrook outwash, but 
pre-Surrey sands produce considerable quantities of water even to the poorly 


developed wells of the upland. 


Water Reservoirs 
The projected surface of the static levels in the wells slopes abruptly 
downward on all sides from the centre of the upland. This is because the 
upland itself slopes steeply on all sides, particularly to the south and west 
where waves have cut cliffs up to 125 feet high. A spring line is present 
along these cliffs above Semiamu till and varved clays, at an elevation of 
about 90 feet. The slopes range from 350 to 5,000 feet a mile along the 


southern face of the upland. 
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Ground-water Recharge and Discharge 


The main recharge area for Sunnyside Upland is about 4 square miles 
in extent and is covered by Newton stony clay. It ranges in elevation from 
260 to 325 feet. Recharge from the eastern knob of the upland is believed 
tc be negligible. Inflow from the Campbell Upiand is believed to recharge 
the water reservoir below 75 feet in the eastern parts of the upland. If the 
assumption made for Newton Upiand ics correct the annual recharge of the 
water bodies, exclusive of inflow, is estimated to be about 230,000, 000 
imperial gallons. 

The natural discharge is from springs along the upland slopes close to 
90 feet above sea-level. More springs issued from the southern than from 


northern slopes. 


Recovery of Ground Water 

Dug and drilled non-flowing artesian and non-artesian wells recover 
the ground water from the perched confined and free ground-water reservoirs 
of the upland. None of these wells are fully developed. Four water concerns, 
using the ground water of Sunnyside Upland, presently supply water to the 
upland's inhabitants, These four concerns are the White Rock Water Works 
Company, Limited, the Crescent Beach Water Works, Limited, the 
Kensington Prairie Water Users Community, and Surrey Municipality Water 
Works. 

The White Rock Water Works Company is situated in the village of 
White Rock at the base of the southern slope of Sunnyside Upland in sec. 10, 
tp. 2. It supplies the village and the adjoining areas to the north and west. 
In 1949 it supplied 1,750 domestic and 76 commercial users. The water is 


obtained from three drilled wells, Nos. 2-10-1, 2-10-2, and 2-10-3. These 
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wells, two of which are 8 inches in diameter and one of which is 6 inches in 
diameter, are flowing artesians with a static water level a few feet above 
ground surface. They are not developed beyond having slotted casings and 
having been surge pumped. Sand and gravel aquifers are present at 
approximate elevations of 50, 100, and 150 feet below sea-level. These 
aquifers are probably outwash sediments related to the advance of Semiamu 
or Seymour glaciers. The natural flow of each well is about 7,500 imperial 
gallons an hour, but with pumping to a near static level of 11 feet, the three 
wells together can produce over 900,000 imperial gallons a day. The 
maximum amount supplied up to the time of the writer's visit was 650,000 
imperial gallons a day, at which time many water pipes were broken because 
of a deep frost. The manager, Mr. W. E. Johnson, believes that the wells 
could supply 1,000,000 imperial gallons a day. Although the wells are less 
than 1/8 mile from tide-water and are obtaining water from up to 150 feet 
below sea-level, no salt water has invaded the wells. An analysis supplied 
by Mr. Johnson reported only 76 p.p.m. chloride ion. 

The Crescent Beach Water Works, Limited, which is situated on the 
northeast point of Sunnyside Upland in sec. 19, tp. 2, supplied 386 domestic, 
3 commercial, and 1 industrial user in 1949. It derives its water from one 
drilled well situated 10 feet above sea-level at the toe of the upland slope. 
The well is 8 inches in diameter and is reportedly 28 feet deep. This well 
produces an estimated maximum of 40,000 imperial gallons a day. 

The Kensington Prairie Water Users Community was established by 
the residents near a spring area in NE. 1/4 sec. 24, tp. 2. Twenty 
families are supplied by this system. The springs feed a small reservoir 
and issue from sands underlying Surrey till at an elevation of 48 feet. 


Numerous other springs are present in this area between Blake and Coast 
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Meridian roads. Surrey till outcrops on three sides of the springs so that 
surface contamination from run-off water could be readily prevented by 
digging ditches in the till to the west, south, and east of the spring. These 
springs could possibly produce 500,000 imperial gallons a day. However, 
because many of the springs issue from beneath forest litter, clearing would 
be necessary before a reliable estimate of flow could be made. 

Surrey Municipal Water Works are presently constructing a water 
system to supply the eastern highland area of Sunnyside Upland. The water 
for this system will come from three or more drilled wells on the south slope 
ef the upland in sec. 7, tp. 7. These wells are recorded as 7-7-2. They are 
undeveloped, 10-inch cased wells, and obtain water from an elevation of 110 
feet below sea-level from medium to fine grey sand that probably belongs to 
the Point Grey beds. The quantity of ground water flowing from these wells 
is approximately 500 imperial gallons an hour. The three wells produce 
about 36,000 gallons a day by natural flow. 

The total amount of water that can be produced by these four water 
works is approximately 575,000,000 imperial gallons a year. The estimated 
recharge at the surface of the upland was 230,000,000 galions a year. Thus, 
either the estimated rate of infiltration is too low or there is considerable 
inflow to the water reservoirs near the base of the upland slopes, where 
these water works obtain their supply. The writer believes the latter to be 


the case, the inflow coming from Campbell Upland. 


CAMPBELL UPLAND 
Campbell Upland is underlain by Abbotsford outwash sand and 
aravels. It has an area of 10 square miles of which only 3 square miles 


are in Surrey Municipality. 
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Water Reservoirs 


A perched, free ground-water reservoir conforms closely to the 
topography of the terraced upland. The slope of the table away from the 
terrace front is less than 25 feet a mile, whereas near the front and adjacent 
to the valley of Anderson Creek the slope steepens to 200 feet a mile. East 
of lower Campbell Creek Valley the slope is 50 feet a mile. 

Observations made in a gravel pit on Hunter Road in SE. 1/4 sec. 22, 
tp. 7, during the fos wae etaty showed that the water-table dropped 3 feet 
during July and August. The water remained at the lowered level until 
November in spite of 2 inches of rain during September and October. This 
was not enough to soak thoroughly the 15 feet of gravel overlying the water - 
table. 

The Abbotsford outwash forms the main aquifer of the area, but 
towards the northwest slope of the terrace water also comes from older 


deposits. 


Ground-water Recharge and Discharge 

Campbell Upland is ideally suited for an infiltration area. The flat 
topography of the terraced upland and the coarseness of the outwash suggest 
that at least 60 per cent of the precipitation that falls upon this area will 
infiltrate to the water-table. If this is correct, about 3,500,000,000 
imperial gallons will enter the aquifers each year from the whole area of 
the upland. Inflow from the uplands to the east is also large. 

Anderson Creek and the lower part of Campbell Creek are effluent 
streams during the summer season. Dug, non-artesian wells, up to 40 feet 


deep, are presently being used to recover the ground water. 
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CAMPBELL CREEK LOWLAND 
Campbell Creek Lowland receives its perched, confined artesian 
ground water from the inflow from Campbell Creek Terrace and a minor 


amount from Sunnyside Upland. 


Water Reservoirs 


The artesian water bodies beneath the lowland have a relatively flat 
piezometric surface that slopes westward, down the valley, at about 12.5 
feet a mile between hydrostatic heads of 75 and 50 feet. To the east, near 
Campbell Upland, the slope is 50 feet a mile and near Sunnyside Upland the 
slope averages 150 feet a mile. Except in very dry summers a shallow, 
perched, free ground-water reservoir occurs in the Sunnyside sands 
occupying the Campbell River Lowland. 


Pre-Surrey sands form the aquifers beneath this lowland. 


Ground-water Recharge and Discharge 


No recharge area exists beneath this lowland and most of the ground 
water comes from Campbell Upland, with a minor amount from Sunnyside 
Upland. Campbell Creek flows over relatively impervious Cloverdale clay 
and has no apparent effect upon the water-tables. 

The water bodies beneath Campbell Creek Lowland have no apparent 
natural discharge. Flowing artesian wells that are undeveloped and allowed 
to flow constantly provide an artificial discharge, and an estimated 13,000,000 
imperial gallons a year from these wells is wasted. 

The area is developed almost entirely by drilled wells obtaining 


flowing artesian water from perched, confined ground-water reservoirs. 
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NICOMEKL-SERPENTINE LOWLANDS 
This lowland area, which separates Newton, Clayton, Sunnyside, and 


Campbell Uplands is an area of flowing-artesian welis. 


Water Reservoirs 

Perched, flowing artesian ground-water reservoirs are the most 
important aquifers in this lowland. The combined piezometric surface on 
these artesian bodies is relatively flat and trends down the valleys of 
Serpentine and Nicomekl Rivers with a gradient of about 4 feet a mile. The 
centre line of the piezometric surface is midway between Newton and 
Sunnyside Uplands in the Mud Bay region, but is closer to Clayton Upland 
in both the upper Nicomekl and Serpentine Valleys. <A divide is present on 
the piezometric surface near where the Trans-Canada Highway crosses 
the upper Serpentine Valley. Northeast of this divide is a depression in 
which the piezometric surface drops about 20 feet. Except in very dry 
summers a shallow, perched, free ground-water body occurs in the Sunnyside 
sands occupying the Nicomekl-Serpentine Lowland. 

The main aquifers are pre-Surrey, probably Nicomekl, Sapperton, 
and Point Grey sands. Near Cloverdale village some wells penetrate 


Colebrook gravels. 


Ground-water Recharge and Discharge 
No surface recharge areas are present in the Nicomekl-Serpentine 
Lowland. Recharge for the aquifers is by means of inflow from the adjoining 
uplands. The Campbell Creek Uplard furnishes most of the ground water of 
these lowlands. Inthe upper Serpentine Valley the shape of the piezometric 
surface suggests that more inflow comes from Newton Upland than from 


Clayton Upland. 
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No obvious natural discharge takes place in this lowland area. 
Nicomekl and Serpentine Rivers, in the lowlands, are perched and are, 


therefore, neither effluent nor influent. 


Recovery of Ground Water 


Ground water in this Lowland is recovered from a number of flowing 
artesian wells. The wells are undeveloped and flow continuously the year 
round, The resulting waste of ground water is estimated at about 13,000,000 


imperial gallons a year. 


CONCLUSIONS AND RECOMMENDATIONS 

The recharge areas for the ground-water reservoirs of Surrey 
Municipality are situated on Newton, Clayton, and Sunnyside Uplands above 
an elevation of 260 feet, and on Campbell Upland. A conservative estimate 
suggests that 10 per cent of the precipitation infiltrates to the ground-water 
reservoirs from the first three uplands and that 60 per cent febtereres from 
Gampbell Upland. That is, about 4, 500,000,000 imperial gallons a year 
recharge the water reservoirs artesian wells does not re-enter the confined 
ground-water body but drains directly to the sea. The present consumption 
of ground water is probably about 600,000,000 gallons a year, based on the 
estimate that every inhabitant of the municipality uses 50 gallons a day. The 
remaining 3, 900,000,000 imperial gallons a one: of the estimated recharge 
would supply enough water to irrigate 25 square miles of land with 10 acre- 
inches during the summer drought period. 
| The present survey is preliminary and the figures given must be 
considered as estimates. Only those water reservoirs within 375 feet of 
ground surface have been investigated and, as the unconsolidated deposits 


have a total thickness of about 1,350 feet, other aquifers may exist at greater 


depths. 
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Carefully engineered development would supply Surrey Municipality 
at reasonable cost with enough ground water for the present inhabitants. By 
careful planning, supplies of ground water for irrigation or domestic 
purposes could be developed to keep pace with the increase of population, 
with industry, and farming. To bring surface waters to a region where the 
population is grouped in small scattered centres, as is the case at present 
in most of Surrey Municipality except Whalley and White Rock, involves the 
construction of large and costly mains and a high cost per capita. Under 
such conditions the use of ground water may be much more economical. In 
a densely populated area, onthe other hand, the per capita cost of surface 
water supply is relatively low. 

The writers believe that the ground water should be fully and properly 
developed during the initial growth of Surrey Municipality, and that only 
after the municipality is densely populated with large urban areas should 
surface water be brought in by mains. The ground water could then be used 


for irrigating farms, and for industrial cooling and processing. 
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CHAPTER VI 


a 


QUALITY OF WATER 
The chemical character of the ground water in Surrey Municipality is 
indicated by the analyses of 8 samples given in the table on page 46. These 
samples were collectedfrom different water-bearing formations and are 
believed to represent the various types of water available to wells and springs 
in the municipality. The analyses were made by the Mines Branch, 


Department of Mines and Technical Surveys, Ottawa. 


CHEMICAL CONSTITUENTS IN RELATION TO USE 

The following discussion has been adapted from publications of the 
Geological Survey of Canada, the United States Geological Survey, and the 
State Geological Survey of Kansas. 

Dissolved Solids (residue on evaporation). As ground water slowly 
percolates through the roc’s near the earth's surface, it dissolves part of 
their constituent elements. The kind and quantity of these elements present 
in the water determine its suitability for various uses. Water containing 
less than 500 parts per million of dissolved solids is considered to be most 
satisfactory for domestic use. People may, through long use, become 
accustomed to water containing slightly more than 1,000 parts per million of 
dissolved solids, but generally such water is unsuitable for most uses. 

Only two of the samples contained dissolved solids in excess of 500 
parts per million, but both were well below the critical 1,000 parts per 
miilion point. One sample came from the lower Nicomekl Valley and is 
believed to represent the ground water fom sand lying about 150 feet below 


sea-level in the lower Nicomekl and Serpentine Valleys. The other sample 
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came from a sand about 135 feet below sea-level in the lower Campbell 
Creek Valley, and is believed to represent the ground water in the valley at 
this depth. The ground water along the slopes of the valley walls contains 
less dissolved solids. 

Hardness. Hardness of water is caused chiefly by dissolved calcium 
and magnesium compounds. These materials possess a soap-destroying 
power as they must be precipitated as a sticky curd by the soap before a 
lather can form. Compounds of calcium and magnesium also form a coating 
on the insides of vessels in which the water is heated. The hardness of water 
in its natural state is known as total hardness, and may be divided into 
carbcnate hardness, sometimes called temporary hardness, and non-carbonate 
hardness, or permanent hardness. Carbonate or temporary hardness, which 
is caused chiefly by calcium and magnesium bicarbonates, can be removed 
by boiling. Non-carbonate or permanent hardness, which is caused by the 
sulphates or chlorides of calcium and magnesium, cannot be removed by 
boiling but may be reduced by natural or artificial softeners, Water 
containing more sodium bicarbonate than bicarbonates of calcium and 
magnesium is soft, even though the total amount of dissolved salts is high. 

Water having a total hardness of less than 50 parts per million is 
considered soft and needs no treatment. A hardness of between 50 and 150 
parts per million is satisfactory for most uses, but it increases soap 
consumption and causes considerable boiler scale. The former may be an 
important consideration in commercial laundries. Where there is a 
municipal water supply it is more efficient to soften the water near the source 
to between 60 and 80 parts per million than for each user to soften his water by 


the use of excessive soap or special softeners. 
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The analyses on page 46 indicate that most of the ground water of 
Surrey Municipality has a total hardness of less than 100 parts per million. 
One noticeable exception is the water in the White Rock Water Works wells 
(1-10-1, 1-10-2, 1-10-3), which has a hardness of 115.6 parts per million. 
The Crescent Beach Water Works water has a hardness of 102.4 parts per 
million. 

Silica (Si02). Silica may be derived from almost any sediment found 
in the Surrey area, It is an objectionable encrustart where the water is used 
for steam boilers. The ground waters sampled, however, contained a 
maximum of 30.8 parts per million of silica, which should not cause 
significant trouble to boilers, 

Calcium (Ca). Water containing carbon dioxide dissolved from the air 
and soil attacks calcium carbonate more readily than the silicate minerals. 
The calcium is dissolved and held in solution by percolating ground waters 
as calcium bicarbonate. The chief sources of calcium for most water are 
limestone, gypsum, and dolomite, but it is believed that the ground water 
of Surrey Municipality obtains its dissolved calcium from the glacial drift 
2s the glaciers eroded and transported limestone to the municipality from 
areas outside the lower Fraser Valley. Another source of calcium may be 
fossil beds that contain shells with a high calcium content. These occur in 
silts and clays in the unconsolidated deposits of the municipality. However, 
the fact that all waters tested showed about the same amount of dissolved 
calcium suggests that this element comes predominantly from limestone 
disseminated throughout the glacial deposits of the area. 

Magnesium (Mg). The usual source of magnesium in ground water is © 


dolomite. Water containing carbon dioxide will dissolve calcium and 


magnesium in about the same proportion as they are in the original rock, 
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commonly 30.4 parts of calcium to 21.7 parts of magnesium. It will be noted, 
however, that the samples do not show such a ratio between these two 
elements. This, plus the fact that dolomite is not found in the mountain 

areas bordering the lower Fraser Valley, strongly suggests that the 
magnesium does not come from this source, Another probable source is 

sea water. 

Sodium (Na). Sodium salts such as sodium chloride, sodium sulphate, 
and sodium bicarbonate are found in all natural water. Their sources are 
rock salt interbedded with or disseminated through sedimentary bedrock 
formation, sea water either directly or from that enclosed in sediments of 
marine origin, feldspars, and certain other sodium bearing minerals. 
Moderate quantities of sodium salts have little effect upon the suitability of 
a water for ordinary uses, but water containing sodium in excess of 100 
parts per million must be used with care in steam boilers to prevent foaming. 

The highest sodium content was found in weil No. 1-25-1, which 
contained 232.0 parts per million. This particular well was reported to have 
tapped a water-bearing sand 150 feet below sea-level. The water from this 
well is believed to be representative of the ground water beneath the lower 
Nicomekl and Serpentine Valleys to this depth. Water from a deeper aquifer 
such as that tapped by well No. 1-34-2 at 210 feet below sea-level, contained 
164 parts per million sodium. Ground water from the lower Campbell Creek 
Valley is also relatively high in sodium, as represented by well No. 7-8-1, 
which contained 176 parts per million of sodium. From the above it would 
seem advisable to avoid obtaining industrial water from beneath the lower 


valleys of Nicomekl, Serpentine, and lower Campbell Creeks, 
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Potassium (K). Potassium is derived originally from alkaline feld- 
spars and micas. It is of minor significance although beneficial to plants 
when water containing itis used for irrigation. 

Sulphates (SO4). The main source of sulphate in ground water is gypsum 
(CaSO,, 2H,O) and metallic sulphides such as pyrite (FeS2). The latter is 
believed to be the chief source of the sulphate in the ground waters of Surrey 
Municipality. Above 350 p.p.m. sulphate is objectionable for irrigation and 
industrial uses. 

Chloride (C1). Chloride is derived from organic materials or from 
sea water either directly or indirectly. Chlorides in excess of 300 parts 
per million impart a salty taste to water. The chloride content of the samples 
of ground water analysed is below the critical amount that would adversely 
affect the water for domestic, irrigation, and industrial use. 

Nitrate (NO). Nitrate is of minor importance in the use of ground 
water. Relatively large amounts may represent pollution by sewage, or 
drainage from barnyards, fertilized fields, or leguminous crops such as 
alfalfa. It is suggested that a bacteriological test be made of water showing 
a large nitrate content if it is to be used for domestic purposes. The analyses 
of the samples of ground water taken in Surrey Municipality show that nitrate 
is either absent or in quantity of less than 1 part per million. It is 
accordingly assumed that the drilled wells of the municipality are relatively 
free from pollution. 

Carbonate(CO3). Carbonate forms a large percentage of the solid 
compounds held in solution by the average ground water. The two chief 
sources are the decomposition of feldspar and the solution of limestone by 


water containing dissolved carbon dioxide. The carbonate content is indicated 
in the analyses table as alkalinity and has been discussed in the section on 


hardness. 
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Bicarbonate (HCO3). Carbon dioxide dissolved in water renders the 
insoluble calcium and magnesium carbonates soluble as bicarbonates. 
Boiling reverses the process by changing the bicarbonates into insoluble 
carbonates that precipitate out of solution and may form a coating on the 


sides of cooking utensils. 
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Errata to Accompany Well Records 
of Surrey Municipality, B.C. 


17, Well Nos. 3 and 4; for S.W. read N.W. 
17, Well No. 5; for S.W. read N.E. - 


34, Principal Aquifer; under Depth to top; 
for R50 read 238. 


6, Well Nos. & and 3; for S.W. read N.W. 

27, Well No. 14, Description of Well, under Type; 
for Dug read Spr., and under Static 
Level, for ~l read 0. 

56, Well No. 2, Yield; for 380 read 1380. 


8, Well No. &, Description of Well, under Static Level; 
for -2 read O. 


aS fey Well No. 4, Description of Well, under Depth; 
for 3 read 7, 


RO, Well No. 1, Description of Well, under Depth; 
for 20 read 25. 


Blk, 5N, Rge. 1 W, under Lot,; for 24 read 23. 


Blk. 5N, Rge. 1 W, Lot 35, Well No.; for 1 and & read 3 and 4 


respectively. 


Blk. 5N, Rgee 1 W, Lot 36, Well No.; for 1 read @. 
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COMFILATION OF WELL DATA 
The following information pertains to the Well Records of Surrey 
Municipality: 


Description of well: 
Type of well 


Bor. ~ bored 
Dri. - drilled 
Drn. - driven 


Dug - dug or hand augered 
Spr. - spring 


Type of casing 


Conc. - concrete 
Iron - standard galvanized iron pipe 
Steel - standard black pipe 


Wood - wood cribbing 


Collar elevation 


The elevations are with reference to mean sea level, and are 
believed accurate to within 5 feet. 


Static level 


The static level is the level of the water with respect to the 
ground level at the collar of the well. Where the level is positive the water 
rises above the ground and the well is a flowing artesian. 


Principal aquifers: 
Depth to top 


The depths are the reported depths to the top of the main 
water-bearing deposits, and are believed to be accurate within 5 feet. 
Character of material 


The character of the material is that observed by the writers or 
that reported and believed reliable. 


Water: 
Use 
Dom. - domestic 
Ind. - industrial 
| bh oa - irrigation 


Pub. - public 
Stk. - livestock 
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Formations penetrated: 


well. 


These are the deposits which are believed to be penetrated by the 


A. 


B. 


Salish group sediments, 


pre-Salish group sediments. (These are believed to be mainly 
Cloverdale, but may include some older sediments.) 


Bose gravel. 

Sunnyside sand. 

Alouette gravel. 

Cloverdale sedimenis. 

Newton stony clay. 

Abbotsford outwash. 

Surrey till. 

pre-Vashon group sediments, exclusive of Colebrook gravel. 
Semiamu sediments. 

Sapperton sediments. 


Colebrook gravel. (Much of the gravel logged as Colebrook 
may be proven by deeper wells to be Semiamu). 


Nicomeki silt. 

Point Grey sediments. 
Quadra group sediments. 
Lynn outwash. 

Sisters varved clay. 
Seymour till. 

Seymour group sediments, 


pre-Seymour group sediments. 
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Wells Nos. 3 and 3A; for Con. 4, 0O.F., lot 16, 
read Con. 5, 0.F., lot 16, 


Well No. 213; for Con. 1, 0.F. lot 26, read Con. 2, 0O.F., 
lot QO 


Well No. 1; for Con. 1, O.F. lot 2, read Con. 2 O.F., 
LOU 2s 


For Well No. 23B, read 22B. 

Below Well No. 23B insert the following data for Well No. 23:- 
Column 21 0.F.3 3=43 4-D, 5-217; 6-133 7-5M; S(Blank); 
9-s/ce3; 10“(Blank); 11-S.cl; 12-D; 13-Sufficient 


Well No. $5; for Con. 1, 0.F. lot 2, read Con. 2, 0.F., 
LOU see 
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PART I: 


INTRODUC TION 


This report deals with the ground-water conditions of a 
tomship in the province of entarts sey has by the Geological 
Survey of eee It is one of a series of ground-water reports on 
individual townships of Ontario. 

All available information pertaining to the water wells 
in the ‘area was recorded and water samplés were taken for analysis. 
The elevation of the surface of the water in most of the wells was’ 
measured. As the ground-water conditions are directly related to 
the geology; the surface deposits were also studied and mapped. 


Descriptions of the bedrock: geology are after A. E. Wilson?. 


Wilson, A. E.: Geology of the Ottawa-St. Lawrence Lowland, Ontario 
' and Quebec; Geol. Surv., Canada, Mem. 241, 1946. 


Thanks | are here extended to the farmers ann i ie resi- 
dents of ee throughout the Cawishis Lor their co-operation 
and willingness to Susie information regarding their wells. 


Valuable assistance was also given by numerous contractors and well 


drillers in the area. — 


PUBLICATION OF RESULTS 

The essential information pertaining to ground-water 
conditions is being issued in reports covering each township’ «°° 
inveStigated in the provindé “of Ontario. These reports, as published, 
will be supplied directly to the proper municipal and township 
authorities. In addition, pertinent data on wells investigated in 
each township will be kept on file at Ottawa. The well record compi- 
lation ‘sheets will not ordinarily. accompany the reports, as for most 
areas they are too numerous.’ However, persons interested in 
individual wells may receive the information upon application to the 
Direetér, Geological Survey of Canada, Ottawa. ‘For this information 
the request should specify lot, concession, owner's name, and approx- 


imate: location of the well’ -- at house, at barn, in pasture, etc. 


With each report are maps showing the surface deposits 
that will be encountered in the area, and the Sen of all wells 
for vinich records are Drestable together with the class of the 


well at pas Heese ion 


GLOSSARY OF TERMS USED 

Alluvium. Recent deposits of clay, silt, sand, gravel, 
and other material deposited in lake beds and in flood-plains of 
modern streams. | 

Aquifer. A porous bed, lens, pocket, or deposit of 
material that transmits water in sufficient quantity to satisfy 
pumping wells, flowing artesian wells, and springs. 

Bedrock. Bearodk as here used, refers to the consoli- 
dated deposits underlying the glacial drift. South of a line drawn 
between Midland, on Ceoreianibay? and Kingston, the bedrock consists 
mainly of sedimentary rocks such as Limestone, shale, slate, and 
sandstone; north of that line ene bedrock consists chiefly of hard, 
crystalline, Prarie roekae 

Contour. A line drawn on a map that passes through points 
that have the same elevation above mean sea-level. 

“- Continental Ice-sheet. The great, broad ice-sheet that 
covered most:of, the surface of Canada many thousands of years ago. 
. Escarpment. A cliff or relatively steep slope separating 
two level or gently sloping areas. 

Effluent Stream. A stream that receives water from a 
zone of saturation. . 

Flood-plain. A flat part in a river valley ordinarily 
above water, but covered with water when the river is in flood. 

Glacial Drift. A general term that includes all the loose 
unconsolidated materials that were deposited by the continental ice- 
sheet, or by waters associated with it. It includes till, deposits 


of stratified drift, and scattered. boulders and rock fragnents. 


Several forms in which glacial drift occurs are as follows: 
(1) Bind, Moraine (Terminal eects A more or less 
discontinuous ridge or series of ridges consisting of glacial drift 
iret eae 
that was iaid cown ey. oie ice at the margin of a moving ice-sheet. 


The sunedes is genavadtarindd “ch irregular hells and undrained basins. 


(2) Ground Moraine. A widely distributed moraine 


oe aa . 
Th gis 


popes ae of glacial drift deposited arn an ice-sheet. ‘The 


predominant material is till, which is clay containing eioneas The 


5 lig 


topography may yer from flat to gently rolling. 

6S) Wade Moraine. Assorted deposits of eed 
iaehaes stratified drift laid down at or close - phe. ice margin. 
The PoPesrapny is similar to that of an end moraine. (one terraces 
are eoneated deposits of this ene laid nea on the eee of broad, 

flat-bottomed pet tones 

(@) ‘Drumlin. A smooth “oval hill that has its long axis 
nea with fhe direction ¢ of ice movement at that place. It is 
eee metny of till. | ‘ 

Ge Esker. An BeOS IRENE BN ridge ee series of 
“discontinuous ridges ae stratified ariet. deposited by a aa 
stream er Be IAes elated the continental ees or in deep 
crevasses “within oa i 22s composed mainly of sand El ee 

(6), see ioe plated Deposits. silt, sand, and gravel 
outwash » deposited © streans resulting from the melting of on ice- . 
sheet. i rn | _ 

(7) Glacio-lecustrine Deposits. | Clay, iby and sand 
ae in aaa lakes during the retreat of nae eeeaHeeu: The 
oie deposits « are oa ee very distinctly atpati fied in layers a 
fraction of an ae to one or more feet in thickness; each layer 
is believed to represent Parr during” one summer season and one 


winter season. 


(8) Kame. An isolated mound or conical hill composed 
of stratified sand and gravel deposited in a crack or crevasse 
within the ice or in a depression along the ice front. 

(9) Marine Deposits. Deposits laid down in the sea 
during the submergence that followed the withdrawal of the last 
ice-sheet. They consist chiefly of clay, silt, and sand, and have 
emerged beaches of sand and gravel associated with them. 

(10) Shoreline. A discontinuous escarpment that indi- 
cates the former margin of a glacial lake or sea. It is accompanied 
by scattered deposits of sand and gravel located on former beaches 
and bars. 

Ground Water. Sub-surface water in the zone of saturation 
below the water-—table. 

Hydrostatic Pressure. The pressure that causes water in 
a well to rise above the point at which it was first encountered. 

Influent Stream. A ‘stream that feeds water into a zone 
of saturation. 

Impervious or Impermeable. Beds such as fine clays or 
shale are considered to be impervious or impermeable when they do 
not permit the perceptible passage or movement of ground water. 

Pervious or Permeable. Beds are pervious or permeable 
when they permit the perceptible passage or movement of ground 
’ water, as, for example, porous sand, gravel, and ‘sandstone. 

Porosity. The porosity of a rock is its property of 
-containing interstices or voids. 

Pre-glacial Land Surface. The surface of the land as it 
existed before. the ice~sheet covered it with drift. 

Recent Deposits. Deposits that have been laid down by 
the agencies of water and wind since the disappearance of the 


continental ice-sheet; for example, alluvium in stream valleys. 


Unconsolidated Deposits. The mantle or covering of loose, 
uncemented material overlying the bedrock. It consists of Glacial 
or Recent deposits of boulders, gravel, sand, silt, and clay. 

Water-table. The upper limit of the part of the ground 
saturated with water. This may be near the surface or many feet 
below it. Water may be retained ahove the main water+table by a 
zone of impervious material; such water is said to be perched and 
its upper limit to be a perched water-table. 

Wells. Holes sunk into the ground so as to obtain a 
supply of water. When no water is obtained they are referred to as. 
dry holes. Wells yielding water are divided into four classes: 

. (1). Flowing Artesian Wells. Wells in which tthe water is 
under sufficient hydrostatic pressure to flow above the surface of 
the ground at the well, 

(2) Non+flowing Artesian Wells. Wells in which the water 
is under hydrostatic pressure sufficient to raise it above the level 
of: the aquifer, but not above the level of the ground at the well. 

(3) Non-artesian Wells. Wells in which the water does 
not rise above the water-table or the aquifer. 

(4) (Intermittent Non=-artesian Wells. Wells that are 
generally dry for a part of each year. 

- Zone of Saturation. The part of the ground, below a 


water-table that is saturated with water. 


GENERAL DISCUSSION OF GROUND WATER 

Almost oak the water recovered et beneath the earth's 
surface for both domestic and industrial uses is meteoric water, that 
ee water soayes from the Cp eee Most of this water reaches 
the pgs as rain | or snow. Part of it is carried off by streams; 
cat evaporates either directly from the surface ane from the poo 
mantle of the Suet or indirectly through transpiration of plants; the 
remainder infiltrates into the ground to be added to the ground-water 


supplies, 


The proportion of the total precipitation that infiltrates 
from the surface into the zone of saturation will depend upon the 
surface topography. and the type of soil or surface rock. More water 
will be absorbed in sandy or gravelly areas, for example, than in 
those covered with clay. Surface run-off will be greater in hilly 
areas than in those that are relatively flat. In sandy regions where 
relief is great, the first precipitation is absorbed and run-off 
only commences after continuous heavy rains. Light rains falling 
upon the surface of the earth during the growing ers may be 
wholly absorbed by growing plants, The quantity of moisture lost 
through direct evaporation depends largely upon temperature, wind, 
and humidity. Ground water in areas overlain by pervious material 
may be recharged by influent streams carrying run-off from areas 
overlain by relatively impervious material. 

Because of the large consumption of ground water in 
settled areas, it may seem surprising that precipitation can furnish 
an adequate supply. However, when it is borne in mind that a layer 
of water 1 inch deep over an area of 1 square mile amounts to 
approximately 14,520,000 imperial gallons, and .that the annual - 
precipitation in this region, for: example, is! about 30 inches, it 
will be seen that each year some 435,600,000 imperial gallons of 
water falls on each cquare mile. Although it..would be impossible 
to determine the annual recharge of the ground-water supply of the 
area, if it were assumed that only 10 per cent of the total precipi-~ 
takin, namely 43,560, 000 gallons, is contributed to the zone of 
sate atiene it will be seon that the onnual Poon at es for the entire 
area would A) a very CMs eiae. The annual consumption of water 
in all areas investigated is not known, but an estimate TOF some 
restricted areas, based on per eats consumption, rene it to ie 


only about one-tenth of the annual recharge as estimated above. 


In most regions of the world where precipitation is 
effective there is an underground horizon known as the ground-water 
level or water-table, which is the upper surface of the zone of 
saturation. The water-table commonly is a subdued replica of the 
surface topography. The water that enters: from the surface into 
the unconsolidated deposits and rocks of the earth is drawn down by 
gravity to where it reaches the zone of saturation or comes in 
contact with a relatively impervious layer. Such a layer.may: stop 
further downward percolation, resulting in perched water and creating 
a perched water-table. If a water-table is at or near the ‘surface, 
there will be a lake or swamp; if it is cut by a valley, there will 
be a stream in the valley. The terms influent and effluent are used 
with reference to streams and their relation to the water-table. An 
influent stream flows above the water-table and feeds water into the 
zone of saturation; an effluent stream flows at or below the water- 
table and receives water from the zone of saturation. An effluent 
stream may become influent and eventually dry up if the water—-table 
is lowered sufficiently. The ground water in the zone of saturation 
is almost constantly on the move percolating towards: some point of 
discharge, which may be a spring or a pumping well. cal 

All rocks. and soils are to some degree porous, that is, the 
individual grains or particles of which they are composed are partly 
surrounded by minute interstices or open spaces that form the 
receptacles and conduits of ground water. In most rocks and soils 
. the interstices are connected and large enough for the water to move 
from one opening to another. In some rocks or soils, however, they 
are largely isolated or too small to allow movement of water. The 
porosity of a material varies directly with the size and number of 
its interstices, which in turn depend chiefly upon the size, shape, 


arrangement, and degree of assortment of the constituent particles, 


Horizons within the earth's crust of fine-grained rock such as 
shale, limestone or dolomite, or unconsolidated clay or silt, may 
have such small interstices that the contained water will not flow 
readily and wells penetrating them may derive little or no water 
from them. Such horizons are considered impervious. Beds of more 
coarse-grained materials such as sand, gravel, or sandstone have 
greater porosity and readily yield their waters to wells. They are 
called water-bearing beds or aquifers, A clean water-bearing gravel 
is one of the best sources of water, This is true whether the water 
is derived from the zone of saturation or from a bed of gravel 
confined above, between, or below beds of less pervious material, 

Consolidated rocks usually considered to be impervious may 
sometimes produce water in relatively good supply from openings 
within them of primary or secondary origin. Those of primary origin, 
original interstices, were created when the rocks came into existence 
as a result of the processes by which they were formed; e.g. bedding 
planes, and intergranular spaces. Secondary interstices comprise 
joints and other fracture openings, solution openings, and openings 
produced by several processes of minor importance, such as the work 
of plants and animals, mechanical erosion, and recrystallization; 
all of these involve movement of a type that acted after the consoli- 
dation of the rock, The most important interstices with respect to 
water supplies are the original interstices, next to them are the 
fracture and solution openings. 

The most common wells and those that in drift-covered areas 
yield the largest aggregate supply of ground water are water-table 
wells, These are wells that derive their water from the zone of 
saturation. Many shallow wells become dry during the late summer 
' and winter, or during periods of extreme drought. In most cases 
this is due td the lowering of the water-table below the bottom of 


the well, The grouping together of a number of water-table wells 


within a limited area will also lower the yield of any one of the 
wells. This is especially true of water-producing formations of low 
permeability. When a well penetrates an aquifer confined by — 
impervious beds, water will be forced upward by hydrostatic pressure 
exerted at the point where the well enters the aquifer. If the 
hydrostatic pressure is great enough to force the water to or 

above the surface, a flowing well is formed. 

Springs are formed where the water-table, or some water- 
bearing aquifer, outcrops at the surface of the ground. The water 
emerging from water-table springs is free-running water flowing 
down the gradient of the water-table. In many cases these springs 
. occur as slow seeps along the steeper slopes of stream valleys. A 
large number in one area could maintain a swamp. A group of 
permanent springs occurring in one area could provide sufficient 


water to maintain a lake or form the source of a stream. 


“GENERAL DISCUSSION OF GROUND-WATER ANALYSIS 

The teen Sopra of ground water is of iene to many 
besides those ae seeking water of specific quality. Both 
the kind and Lees of ere matter dissolved in natural water 
depend wees the Eee a chemical composition of the rocks with 
which the water has been in contact. iroleadon is caused by contact 
with 8 organic Roe or its eo ein, peak Bee POLSCEe of well 
wats for mineral content are made by the Mines Branch, Department 
of Mines and Technical Surveys, Ottawa. 

In any given area, an attempt is made to secure samples 
of water representative of all major aquifers. The quantities of 
the various oreeces fetuien tests are made are given as "parts 
per million", which refers to the proportion by weight of each 


constituent in 1,000,000 parts of water. 
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The following mineral constituents are those commonly 
found in natural waters in quantities sufficient to have a 
practical effect on the value of the waters for ordinary uses: 

- Silica (Si°>) may be derived from the solution of almost 
any rock-forming silicate, although its chief source is the feldspars. 
It is commonly determined in the enalysis of water for use in 
steam boilers, as silica is classed as an objectioncble encrustant. 

Calcium (Ca). The chief source of calciun dissolved in 
ground water is the sclution of limestone, gypsum, and dolomite. 

The common compounds of’ calcium are calcium carbonate (CaCOz) and 
calcium sulphate (CaSOz), neither of which has injurious effects 
upon the consumer, but both cf which cause hardness and, the former, 
boiler scale, 

Magnesium (lig). The chief source of magnesium in ground 
water is dolomite, a carbonate of calcium and magnesium. The 
sulphate of magnesium (MgSO,) combines with water to form Epsom-salts 
(MgSO4.7H20), and renders the water unwholesome if present in large 
a : | 

Bodin (Na) is found ie all natural waters in various 
conbinations, ‘though its salts constit alee only a small part of the 
total dieseired, mincval mat aia in most waters in humid regions. 
Sodium salts may ae present as a result of pollution by sewage, or 
of paver cretion vy sea water either aibeetie or by what enclosed | 
in sediments of marine prieine liccerate quantities of these salts 
have little effect upon the suitability of a water for ordinary uses, 
but water containing sodiun din excess of about 100 parts per million 
must be used with care in steam boilers to prevent foaming. Waters . 
containing large quantities of sodium salts are injurious to crops 
and are, therefore, unfit for irrigation. The quantity of sodium 


Salts may be so large as to render a water unfit for nearly all uses. 
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Potassium (K), like sodium, is derived originally from 
the alkaline feldspars and micas. It is of minor Significance and 
is sometimes included with sodium in a chemical analysis. 

Iron (Fe) is almost invariably present in well waters, 
but rarely in large amounts, Salts, or compounds, of iron are 
dissolved from many rocks as well as from iron Sac deposits 
with which the ground water comes in contact. It may also be 
dissolved from well casings, water pipes, and other fixtures in 
quantities large enough to be objectionable. Upon exposure of the 
water to the atmosphere, dissolved iron separates as the hydrated 
oxide that imparts a yellowish brown discoloration. Excessive iron 
in water causes staining on porcelain or enamelled ware and renders 
the water unsuitable for laundry purposes. Water is not considered 
drinkable if the iron content is more than 0.5 paneer million. 

Sulphates (S04). Deposits of gypsum (CaSOq-2H20) are the 
.principal source of sulphates dissolved in ground pice eediinis 
sulphates, chiefly of magnesium and sodiun, are other SOUrCES. 
Sulphates cause permanent hardness in water and form injurious boiler 
scale. Sodium and magnesium sulphates are laxative when present in 
quantities of more than 900 parts per million. 

Chloride (C1) is derived chiefly from organic materials 
or from marine rocks and sediments. It occurs usually as sodium 
chloride and less commonly as calcium chloride and magnesium chloride. 
_ Sodium chloride is a characteristic constituent of sewage and a 
locally abnormal amount suggests pollution. However, because chlorides 
may be derived from many sources, aan abnormal quantities should not, 
in themselves, be taken ©«s positive proof of pollution. Chlorides 
impart a salty taste to water if they are eer bee of 300 
parts per million. 

Nitrates (NOz) are of minor importance in the study of 


ground water. Relatively large quantities in a water may represent 


=>. 


pollution by sewage, or drainage from barnyards, or even from 
fertilized fields. It is recommended that a bacteriological test 
be made of water showing an appreciable nitrate content if it is 
to be used for domestic purposes. 

Carbonate (COz) forms a large percentage of the solid 
compounds held in solution by the average ground water. The two 
chief sources are the decomposition of feldspars and the solution 
of limestone by water carrying carbonic acid in solution, which 
is the primary agent in rock decomposition. They are indicated 
in the table of analyses as alkalinity. Calcium and magnesium 
carbonates cause hardness in water, whereas sodium carbonate causes 
softness. 

Bicarbonate (HC0Oz). Carbon dioxide dissolved in water 
' rériders the insoluble calcium and magnesium carbonates soluble as 
bicarbonates. Boiling reverses the process by changing the bicar- 
bonates into insoluble carbonates, which form a coating on the sides 
of cooking utensils. 

Total Dissolved Solids (Residue on Evaporation). The 
term is applied to the residue obtained when a sample of water is 
evaporated to dryness. Waters are considered high in dissolved 
mineral solids when they contain more than 500 parts per million, 
but may be accepted for domestic use up to that point if no better 
‘supply is available. Residents, accustomed to the waters, may use 
waters that carry well over 1,000 parts per million of total dissolved 
solids without inconvenience, although persons not used to such highly 
mineralized waters would find them objectionable. 

Hardness is a condition imparted to waters chiefly by 
dissolved calcium and magnesium compounds. It here refers to the 


soap-destroying power of water, that is, the power of the water 
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first to use a certain amount of soap to precipitate the above 
compounds before a lather is produced. The hardness of water in 
its ot state is its total hardness. Panes tne hardness 
remains fatter the mecee pee BOeA boiled, errs is “caused by oa ae 
salts that apace te ened fron seine by boiling. rt can rte 
reduced by treating the water ia athe softeners, ee one a 
ammonia or sodium reeiey or with ty ‘manufactured sorreners & 
Tenporary hardness ¢ can SE aigoneieek by boiling, and ; is ‘due to ae 
Peers of Oreponate: of Sau antl magnesium. “Waters | 
containing larger quant eaes of eae carbonate ‘than of celeium 
and magnesium compounds are soft, but if the iatter compounds are 


more abundant the water is hard. The following tabled may be used 


to caatesce the degree of hardness of a titer jr 


Total Hardness 


Parts per million LeBel Character 


URDU “Rewtevdvcscs cocscecevcssecves VEry SOLt 
DO~1LOO: ur.c104- 0:00 0 ee « oiee a posietp a sieieee Moderately ‘soft 
LOMO cas etaaysie ey) ace ieee s site seis ege DIacUGLy nerd 
AS50200 ccecccccccccevccscvecesesvees Moderately hard 
TOMO set wale > Gate Siete Sle alesis 6s sine, IGT 
OOO BNO OVEN Gs sauiesicc cine spe vise vesines VOPY DATO 


“T ae 
.: Ehresh, J. C. and Beale, J. F.; The Examination of Waters and 
Water Supplies, p. 21, London, 1925. 
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GLOUCESTER TOWNSHIP, CARLETON COUNTY, ONTARIO 


GENERAL DISCUSSION 

Trierrocont eae result of field work done during the 
season of 1951 except for areas along the Montreal Road and in 
the vicinity of the community of Cyrville, which were completed 
during May and June 1952. 

The main purposes of the investigation were as follows: 
(a) as an aid maine Civil Defense authorities of the adjacent city 
of Ottawa in locating and describing all sources of ground water ; 
(b) to investigate the possibility of overdevelopment of local 
ground-water supplies in areas where large numbers of housing units 
were being constructed ; (c) to ienats new areas where sufficient 
ground water is Benders for industries or housing projects 
requiring substantial amounts of water; (d) to aid individual home 
owners who are dependent upon ee water for their water supply. 

As the quantity and quality of ground water in any one 
locality is dependent to a large extent upon the material from which 
it is derived, oenmenior ae both unconsolidated material and 
the underlying bedrock VES OC oe township are included 
in the ravens a hina said aoe vr | 

The author was ably assisted in the field by E. R. Sanford, 
G. R. Murphy, and J. L. Dion during the season of 195l-and by Ks F. 
Pallett, W. R. Wellwood, and’R. ii. Tavallee during the 1952 field _ 
season. — s eee: 

Logs and pertinent de*a concerning a number of recently 
drilled wells were supplied through the courtesy of the Ontario 
Department of Mines, 

Reference is frequently made in this report to Rideau 
Front (R.F.) and Ottawa Front (0.F.). These are land divisions of 
Gloucester township based upon two surveys; one of which fronts 


along Rideau River and the other along the Ottawa. 


i ne 
GEOGRAPHY 


_ Location and Area 


Gloucester township is located in the northeast corner 
of Carleton county on the south side of Ottawa River immediately 
east of the junction of Ottawa and Rideau Rivers + The city of 
Ottawa, a part of which is located in the northwest corner of the 
_ township, is 283 miles from,Toronto and 126 miles from Montreal. 


... The area of the township subsequent to the annexation of a large 


_. part by the city of Ottawa is approximately 110 square miles. 


Topography and Drainage 


Gloucester township has, for the most part, a gently 
sloping or undulating surface, a considerable part being nearly 
level. The higher ground is generally occupied by glacial till 
or outwash material and’ the lower, more level tracts, by marine 
sand and clay. A number of broad, flat valleys, trending eastward 
across pee teent eat part of the township north of the Russéll Road, 
_ are important physiographic features. It. 4s believed that these 
depressions represent former channels of Ottawa River when, in 
earlier times, its waters were at higher elevations. The most 
extensive flat areas in the township are in the southeast corner, 


where the drift consists chiefly of marine clay overlain, in places, 


"by a thin veneer of sand, 


The township, as a whole, has a relief of more than 
250 feet. The highest elevations are on a drift ridge extending 
southeast from Bowesville, and on a second ridge that crosses the 
“Metcalfe Road (Queen's Highway 31) ‘about 14 miles north of the 
comme er cont civucesten., In both’ these, \eeal ities elevations 
of slightly more than 400 feet above sea-level were measured. The 
lowest part is in the valley of Ottawa River in the northeast 


section of the township where the elevation is less than 150 feet. 


As Gloucester township lies immediately adjacent to the 
confluence of Ottawa and Rideau Rivers, it is to be expected that 
these two rivers and their tributaries would carry the run-off for 
the entire’ township. The east half of Rideau Front is drained 
directly by a number of small, intermittent streams into Rideau 
River and the central and north part of Ottawa Front drains into 
Ottawa River, chiefly by means of Green Creek, which joins the 
Ottawa in lot 10, con. 1, 0O.F., about 1 mile west of Hiawatha Park. 
The east and southeast part of the etnhin is drained by Bear Brook 
and tributaries of the north branch of Castor River. These streams 
flow in a westerly direction into South Nation River, which enters 
Ottawa River at the byl ea of ea some 32 miles downstream 
from the city of Ottawa. 

Climate 

Gloucester township has a cool, humid climate, tending to 
be colder than that commonly prevailing in the lowlands region of 
Ontario adjoining the Great Lakes and the St. Lawrence River! , 

1 
Hills, G. A., Richards, N. R., and Morwick, F. F.: Soil Survey 


of Carleton County, Ontario; Ontario Soil Survey, Rept. No. 7, 
1944, p. al. 


The following table shows the monthly precipitation in 
inches for the last 6 years as well as the total annual precipitation 
in the Ottawa area. An average precipitation for the last 65 years 
is also included. It should be noted that, not only has there been 
a gradual increase in the quantity of precipitation falling upon 
Gloucester township during the last 6 years, but also the annual 
totals are, in all instances, larger than the 65-year average total. 

During the past years there has been little complaint as 
— shortage of ground water in the township and it is believed that, 
Owing to the increased precipitation and consequent increased 
recharge, there will continue to be adequate supplies of ground water 
for domestic and stock purposes, except in those areas where there 


is always a shortage because of the lack of a satisfactory aquifer. 
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The population of Gloucester township at the end of 
1951 was 5,450 persons, or approx mere 50 people per square 
mile © These figures do not include the inhabitants of the part 
of the city of Oriana ine ih the township. A large proportion 
of the population, especially those employed in non-agricultural 
pursuits, are located eenecene to the Ottawa city limits. There 
are no incorporated villages ave excep for Ottawa, Orleans is the 
‘largest community. Other smaller communities include Carlsbad 
Springs, Edwards, Lettcinmenateae tate and SonthiGlducastars 
Except for a limited number of establishments situated within a 
short distance of Ottawa and Rideau Rivers, the entire population 


is dependent upon ground water for their supply of.water. 
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Roads and railroads are plentiful in Gloucester township. 
Highway No. 17, running parallel with Ottawa River, traverses the 
fore part of the township and joins the cities of Ottawa and 
Montreal. The River road follows the east bank of Rideau River 
from the Ottawa city limits to the south Poundary of the township, 
anal beyond. These highways as mel as a number of Mid La 
roads form a network ene thoroughfares throughout the area. 
Both the Canadian Pacific and Canadian National Rai 1way: Lines 
from Ottawa to Montreal cross Gloucester township near Mer Bleue, 
and a branch line of the New York Central Railway from Ottawa to 
Cornwall crosses the central part of the township ina scutheast 
direction. There is also 2 large, modern BIEPoO) at Uplands just 
within the Ottawa city limits, and the Rideau Canal system, which 
follows Rideau River, is annually utilized by many water craft, 


chiefly for pleasure. 
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Agriculture 


The products of the farms in Gloucester township are 
chiefly those that find a ready market in the adjacent city of — 
Saree The eae, aimee is possibly the best developed, 
. but in tre Porth and east parts of the township vegetables are 


grown on a commercial scale. 


Industry 
~., Building stone is plentiful and there are quarries in 
many parts of Gloucester township. Some Ie siode the Montreal 
Road in eee east part of the city of Ottawa and some on Macarthur 
Road in the south part. All are quarrying’ limestone of the Ottawa 
formation. : 

Sand and gravel is plentiful in Rideau Front, especially 
‘in the area adjacent to the Bowesville Road. : 

Mineral springs in Gloucester township at one time 
provided quite an industry, but in recent years have fallen off 
considerably in importance . The most prominent of these is at the 
community of Carlsbad Springs, which once enjoyed a moderate 
reputation as a health resort. Waters from Borthwick spring in 
Lot 19, .con. IV, OF .i and from Victoria sulphur ae at the side 
of Green Creek, @ miles east of Ottawa near Queen's Highway 17, 


_ were bere at one fine used extensively for Medicinal purposes? 


7 : . 
Elworth, R. T.: Mineral Springs of Canada; Mines Branch, Bull. 
20, ipte Ll, be seLitlole)s 


The site of the latter spring was not found during the course of 
the present survey. 
A number of small industries such as ASER OS bara and 
the aanufacture of concrete blocks and wooden articles for construction 


purposes are operating in various parts of the township. 
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GEOLOGY 
Bedrock Formations 
Gloucester township Deetrer tata iby Palaeozoic rocks of 
Ordovician age. The following descriptions have been taken from. 


a report by A. E. Wilsont published in 1946. 


v3 é 
Wilson, A. E.: Géology of the Ottawa-St. Lawrence Lowland, Ontario 
and Quebec; Geol. Surv., Canada, hiem. 241, pp. 7-30 (1946), 


Table of Formations 


Era Period ub Epoch !Formations | Thickness | Lithology 
(feet) 
Lorraine - {Carlsbad 500-550 Grey shale and 


sandy, rusty 

' shales. with thin 
dolomitic layers 
near top 


7 taal 


-Black. shale with a 
few feet of brown 
shale at base 


Gloucester /Billings 


Limestone with a 
little inter- 
_bedded.shale 


| _Disconformity 
Rae Peace te 690-700, Limestone ,with a 
Black River little shale and 
‘ . some sand at its 
Ordovician a 
a7 Oe : Disconformity 
"Shany” VAI e Gt ye ree 20-155 ‘Impure limestone 
cite 150-165. | Shale with sand- 
. | stone lenses 
; Disconformity - 
Falacozoic ALE MT MERCURE MTT OE 3 
IBeekmantown | Oxford | 240t Dolomite with a 


little shale at 
the top 


Interbedded sand- 
stone and dolomite _ 


Ordovician 
or 


Nepean up to 500 | Sandstone 
Cambrian _ deck: 


Great unconformity 


Precambrian Grenville 


(archaean)? 


Crystalline lime- 
stone, quartzites, 
and metamorphic 
rocks; associated 
granite and 

granite-gneiss 


ae 


Precambrian i Seay 
Little information has been obtained concerning the 

rocks of the Precambrian complex, which underlies the Palaeozoic 
sedimentary formations throughout Gloucester township. They do 

not outcrop in the township, and so far as is known only one well 
has penetrated them. This well, located in lot. 8, Gore, K.F., was 
reported to have encountered the Precambrian at 460 feet. However, 
no description of these rocks exists. The Precambrian rocks, where 
they are exposed in places adjacent to the township, consist of 


crystalline limestone, gneiss, and quartzite intruded, deformed, and 


metamorphosed by bodies of granite, syenite, and other igneous rocks. 


Ordovician 

Nepean Formation. The Nepean formation directly overlies 
the unevenly eroded Precambrian floor and is in turir overlaid by the 
interbedded sandy dolomite and sandstone of the March formation. 
The Nepean is, 5 general, a cream-coloured sandstone, He Foi celwee 
grey and mottled with irregular rust spots, It is made up of a 
coarse quartz sand, and on analysis has been found to pee a 
average of 99.31 pee cent silica. Numerous outcrops endl cate that 
the Nepean Commenicrneriies ire drift along a belt Ce tee 
4 miles long and up to $ mile wide with a southeast trend across 
concessions V and VI, R.F. in the south part of Gloucester township. 
This belt is bounded on the northeast by the Gloucester fault. 

March Formation. The March fortiation’ lie “above the 
‘Nepean sandstone and below the Oxford formation. It cone ete of 
alternating grey sandstone, and sandy foloee an blue-grey dolomite, 
air weathering dark rusty brown. The sand grains are large, generally 
rounded and commonly loosely cemented. Rocks identified as March 
directly underlie the drift Re narrow bel= on the southwest side 
of the belt of Nepean rocks described above. A second belt cuts 


across lots 21 to 23, cons. I and II, R.F. 
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Oxford Formation. The Oxford formation lies above the 
March and is succeeded by the Rockcliffe. It consists chiefly of 
a thick-bedded, rusty weathering dolomite, which here and there 
changes laterally to a limestone. The formation is generally 
considered to be early Beekmantown in age. Some 45 souare miles 
. of drift in Gloucester township is underlaid directly by the Oxford. 
The largest area occurs in the southwest corner of the township, 
_ where rocks of the Oxford formation extend along Rideau River from 
Black Rapids south to Manotick and along the south. boundary from 
Manotick east. to a point 2 miles beyond the community of South 
-Gloucester. The third side of this triangular-—shaped area is 
bounded by the Gloucester fault. A much smaller area lies along the 
south side of Ottawa River from the Ottawa city limits east to Orleans. 

Rockeliffe Formation. In Gloucester township, the 
Rockcliffe fomaeien overlies the Oxford and in turn is overlain by 
the St. Martin. These rocks are composed of friable shales with 
ply apa Rardatone: The former 18, for the most part, light olive- 
green with a pont Metces of iridescent shale. the “gandetene normally 
is fine grained and grey. Two areas within Gloucester eguurslae ts are 
underlain directly by the Rockcliffe formation. One narrow belt 
of these rocks extends from the Ottawa city limits east to Orleans ; 
a second and much smaller belt occurs in lots 6 and 7, cons. Gore 
and Til, RF. is 

St. iene Formation. The St. Martin oan lies 
conformably above the Rockcliffe and unconformably 1 nal ath the Ottawa 
limestone, It consists s predominantly of limestone with some Ecbioes or 
Hedemitic limestone mercer towards the base. bile only | area of the 
Ste Martin PRES Soh ee directly underlies ths Se in Gloucester 
township is a narrow ele extending from aoe a gicy Limits east 
aech a conmunity of Orleans, It lies south of the hele of Rockcliffe 
aeneeion prorionse aencnipads The St. Martin and Rockeliffe are 


both considered to be Chazy in age « 
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. Ottawa Formation. The Ottawa formation comprises those 
beds commonly called Black River and Trenton, Pre idice the Pamelia, 
Lowville, and Leray members of the former.and the Rockland, Hull, 
Sherman Fall, and Cobourg members of the latter. The formation is 
dominantly limestone, but includes some site and small quantities 
of sandstone at the ee The Ottawa formation underlies a roughly 
triangular-shaped area some 9 square miles in extent in the north~ 
east part of the township. 

Eastview Formation. The Eastview is a thin formation 
that overlies the Ottawa limestone and is overlain by the Billings. 
It is composed of dark grey, fine-grained limestone interbedded with 
Shale. The dark, friable, shaly members ofthe formation are more 
common toward the top. The formation occurs only in the vicinity 
of Green Creek, in parts of lots 17, 18, and 19, cons. I and II, O.F. 
| | Billings Formation. The Billings formation lies above 
the Eastview formation and below the grey shales of the Carlsbad. 
Except for a few feet of brown weathered shale in the lower part, 
the formation consists entirely of thick beds of black, fissile 
shale. It is not a widespread formation, exposures forming a some- 
what horseshoe-shaped area in the western part of Gloucester township. 
One arm of this area crosses the north part of the township in a 
westerly direction from the east boundary of the township to the 
Ottawa city limits. The tip of the other arm extends into lots 6 
to", Cone Tit RAF: 

Carlsbad Formation. The Carlsbad formation is the upper- 
most of the bedrock formations underlying Gloucester township. The 
rocks consist predominantly of grey shale ‘with some impure limestone 
or dolomitic bands and a little sand. It directly underlies the 
drift in some 54 square miles of Gloucester township, and is the 


largest area underlaid by one bedrock formation in the township. 
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Overburden 
The Pleistocene geology of the greater part of 


Gloucester township was described by johnston in 1915. The 


ae 

_. Johnston, W. A.: Pleistocene and Recent Deposits in the 
Vicinity of Ottawa, with a Description of the Soils; Geol. Surv., 
Canada, Mem. 101, pp. 11-36 (1915). 


mapping was completed by the author during the summer of 1951. The 
following description of the drift was taken principally from 
Johnston's memoir, supplemented by information gained by the 


author's own observations in the field. 


Pleistocene 
_ Glacial Till. Glacial till is the unstratified, non- 
fossiliferous material laid down by the last ice-sheet over much of 
Gloucester township. Most of the till is spread over the township 
as undulating ground moraine. A few of the larger undulations that 
_ project through the overlying marine sand nee ee the southwest 
part of the township appear to be small, drumlinoid structures. 

The character and composition of the till are largely 
determined by the nature of the bedrock upon which, or near which, 
it lies. However, there is a larger proportion of boulders and 
fragments of Precambrian rocks in the till in the northern part of 
the township than in the southern, for that part is adjacent to the 
areas of Precambrian rocks lying north of Ottawa River. The 
greater part of the material, especially the fine-grained part, 
is derived from local rocks. ' F Peptlen| 
| Although the till is Girone styatifiastl cose i aleces it 
contains lenticular layers of irregularly shaped masses of stratified 
sand or silt, which may represent frozen masses of stratified . 
material ploughed up by the glacier and incorporated in the till. 

Fluvioglacial Sand and Gravel, Stratified sand and 
gravel of fluvioglacial origin are of local and irregular occurrence 


in Gloucester township. They rarely outcrop at the surface, 
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generally being buried beneath a covering of marine sand and clay. 
The largest areas in which these materials are known to occur on 
the surface are in the northwest part of the township, where they 
extend southeast from the Ottawa city limits for a distance of 
some 4 miles along the Bowesville Road. The material, as 

revealed in a number of pits, varies from a sand, grey in colour 
and markedly cz“ssbedded, to a poorly sorted, coarse, bouldery 
gravel. A number of wells drilled through the overlying marine 
sand and clay in search of a supply of potable ground water, have 
-encountered gravel beds of various thicknesses beneath the clay, 
most of which lie directly on bedrock. This is especially true 

in the vicinity of Ramsayville and south of that community along 
the Base Line Road, which separates Rideau Front from Ottawa Front, 
It is known locally as 'black gravel! because of the high content 
of dark-coloured shale from the Billings and Carlsbad formations. 
It has been described by a local driller as consisting predominantly 
Of fragments of grey'sh shale with smaller amounts of more rounded 
pebbles of crystalline rocks. The individual beds of !black gravel! 
do not appear to extend over any great distance. Wells drilled 
close to wells that were reported to have encountered ‘gravel did 
not intersect any, Gravel consisting predominantly of pebbles and 
boulders of limestone and crystalline rocks was reported to occur 
between the overlying marine clay and bedrock in the south parts 

of concessions B.F. and I. These gravels are in the same strati- 
graphic position as the 'black gravels! and are also considered to 
be fluvioglacial in origin. 

Marine (Champlain) clay, silt, and sand. After the retreat 
of the ice-sheet’ from the Ottawa Valley, the area was enundated by 
an arm of: the: sea, known as the Champlain Sea. The drift laid dow 
in Gloucester township as a result of this marine invasion consists 
of fine sand, silt, and clay in the low-lying areas and coarser sand 


and gravel as beach deposits in the higher areas. 
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The Champlain, or Leda clays as they are sometimes called, 
cover much of Gloucester township. Their colour is, for the most 
part’, bluish grey changing to brownish red in the upper, weathered 
part where they are exposed. The upper part of the formation 
differs markedly in physical character from the lower. The lower 
part is a sandy or silty clay, generally well laminated, especially 
toward the base, whereas the upper is more massive and the bedding 
is indistinct. 

Most of the areas in which the clays outcrop are 
extremely flat, but in the east part of the township this original 
surface of. deposition has been partly destroyed by stream erosion 
and.terracing. ° 

The thickness of the clay varies considerably across the 
township. An examination of the drillers logs of a number of water 
wells in Gloucester township given on page 109 indicate its thick- 
ness in several places. 

The marine or Champlain sand is somewhat irregular in its 
distribution and: is generally of no great thickness, varying from a 
few inches to a few feet. In some areas it forms a thin veneer over 
both glacial till. and bedrock. An exception is in lot 9 con. II, 
R.F., in the Bowesville area where the sand has been reported in 
two different localities to be at least 70 feet deep. It varies 
in character from very fine to coarse sand. Gravel is here and 
there associated with the coarser material. Most of the sand is 
somewhat oxidized and yellow in colour. The finest sand generally 
occurs in horizontal beds in the nearly level areas where it over- 
‘lies marine clay. 

The beach deposits of sand and gravel formed along the 
shorelines of the Champlain Sea are not extensive but are of local 


importance as they yield good quality concrete aggregate.: 
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Recent 
Alluvium or flood-plain material deposited by present 
streams occurs along Ottawa and Rideau Rivers as well as along 
some of their smaller tributaries. In the latter case the beds are 
of such small extent that it is not possible to show them on the. 
geological map that accompanies this report. The islands in . 
Ottawa River downstream from the mouth of Gatineau River are 
composed largely of alluvium. The material consists mainly of 
ie fine sand containing considerable organic material and under- 
iain in places by gravel. The sand is generally yellowish or 
reddish and ia well leached and oxidized so that it contains little 
calcareous material. In places the beds have a thickness of 10 to 
15 feet but in general the thickness is only from 6 to 10 feet. 
_ Dune sand occurs chiefly in the north parts of cons. 
Til and IV, Rideau Front, where it overlies sand and gravel of . 
fluvioglacial origin, from which it was in part derived. Smaller, . 
isolated dune areas occur in other parts of the township. They are 
commonly associated with, and adjacent to, exposures of marine sands 
or material of fluvioglacial origin. 
_ Deposits of peat, consisting of partly decomposed organic 
material, occur over comparatively large parts of the township. 
The largest deposit is known as the hier Bleue bog,. This bog, which 
contains the largest supply of. fuel peat in the district, was 
described by Nystrom and Anrep in 1909. 
1 | | | 
Nystrom, E., and Anrep, A.: Investigation of the Peat Bogs and 


Pest Industry of Canada, During the Season 1908-9; Mines Branch, 
Ganada, Bull. No. 1, 1909. . 
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WATER SUPPLY 
Gloucester township appears to be fairly well supplied 
with adequate quantities of ground water for both domestic and stock 


purposes except in a few localities. Supplies of ground water were 


reported as being unsatisfactory in the flat areas underlain by. 
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Marine sediments in the southeast part of the township. In this 
area are the communities of Piperville and Edwards. The drift 
there consists predominantly of thick beds of relatively impervious 
marine clay overlain, in part, by thin beds of marine sand. In 
some parts of the township, moreover, the ground water is unsatis- 
factory for consumption by both humans and animals. A number of 
wells, for instance, dug in marine clay or drilled to the 'black 
gravel! beds underlying the clay, are reported to yield only highly 
mineralized water. The Carlsbad ard Billings formations, which 
underlie a Taees part of Gloucester township, are reported, in many 
instances, to yield water too high in saline content to be used for 
domestic or stock purposes. 

About 65 per cent of the wells in Gloucester township are 
of the dug type, and 14 per cent are drilled. The remainder consist 
of bored wells, sand points, and diamond arivicheres. Approximately 
74 per cent are obtaining their water from depths of 40 feet or less. 
About 92 per cent of the wells have a permanent water supply suffi- 
cient for the present demands made upon them and 6 per cent 
constitute wells that go dry intermittently. vhs) describing the 
principal beds that yield water to the wells, the statements of 
owners and drillers as to the character of the aquifer were 
necessarily accepted. 

To! Paeddttate the use of this report as a reference the 
ground-water conditions in Gloucester township are described system- 
wtiay aie and adjacent to, the major concession roads, which 
form a complete network across the township, aigen Pree ereres 
of the better-known roads that radiaté out across the township, 


chiefly from the limits of the city of Ottawa. 


RIVER ROAD (MANOTICK ROAD) 
The River Road is that paved highway that extends along the 
east bank of Rideau wivee from the limits of the choy of eae to 


the south boundary of the township. 1p is none a greater distance 
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eels foie berths of a mile from the river. It is entirely in that 
Aa of Gloucester tomship known as Rideau Front and crosses con. 
I at the ae and con. B.F. at the south. 

Bedrock in the area tea acont to the River Road consists 
entirely of the Oxford formation, except in LovLo, ‘con. B.F., where 
the March formation has been brought to the bedrock surface on the 
north side of a large fault. Unconsolidated material exposed on the 
surface apnaiete Tyee of marine clay covered by a veneer of sand. 
Some tress af glacial till, howevers pecur locally along the southern 
pont Hache osee nein ese2oteud 20. corneas. ks The a peels 
occurs as low, Bereanae ET eS SAY. nes or ‘knolls with a 

general trend of south 10 to 20 degrees west. This is also the 
direction in which one last Teesicer moved across the township and 
suggests that the till knolls Soe tops of drumlinoid structures, 
partly panied by later deposits of marine sediments. The drift on 
Long ietand consists of knobs and ridges of glacial till surrounded 
by level tracts of marine sand and clay. 

The first well along the River Road immediately south of 
the Ottawa city limits is a diamond drill-hole sunk at a private 

| residence in lot FOS COR. Le lhe petenas reported to be 75 feet 
deep fick Deneck encountered at 62 feet. Bedrock along this 

| particular part of the River Road was formerly aeee) as Oxford 

Limestone and dolomite but grey shales believed to belong to the 
Rockcliffe formation were reported in the diamond drill-hole. 

| A number cottages 1 lie / along ie east bank of the Rideau 

River in Ln 10, cone - They 2 are built ona Seige flat ‘ages at 
the foot a2 a Bpeee eee pease by Rideau River Rien it was at a 
higher elevation. The water supply for these cottages is derived 
both fron the river and pies shallow wells dug in oan appears to be 
sandy alluvium overlying marine clay. The intake area for these wells 
is spermine! the genoral area above the east of the bluff. In any 
case the proximity of RiaeHuh River would ensure a satisfactory supply 


of ground water for most dug wells in this area. If, in times of 
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ai et We a decrease in the quantity of ground MEM ee 
down ‘fron os intake area sense lower whe water-table, Rideau 
ven i paren from an GaN stream to an influent and supply 
water Me the RR AE ‘The water-table would thus be Uses ata 
geese possibly no more than a foot or two below ‘anes rege of the 
water in the viver. Any well ‘that ey ae could thus be assured 
| a vater aoe being deepened. 

ft tobe % to 12, con. I, ‘considerable quantities ne 
ground water were reported to occur in sand beds beneath fae clay 
‘and lying immediately upon bedrock. These beds" are probably of 
fuvioglacial ee and related to the large areas of similar 
material exposed a few miles to the east and northeast. The latter, 
no “doubt, constitutes the Soe area for the large quantities of 
ground water Erie by i Beaived through the clay, both in 
lots 9 to le and farther Laue along the. road. The water in the 


sand is under considerable pressure and some difficulty was experi- 
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enced while drilling in eererra the sand from rising in the 
casing. Sand will also enter ine wells when the water levels are 
Low following a yersrueny of att eee To overcome this some 
EES have eye the casing tightly into the roc This prevents 
not aie the sand but also its water from entering Ane well and the 
yee Prateraven ati depends on ground en derived from Neca x 
| Two flowing fellas drilled in lot 15, con. I, Re Pes at 
cottages along Rideau River, cerivs ghee SNe of ground water 
ae pede of sand as gravel beneath the marine clay, et tk i 
the same beds encountered in the ste drilled in lots 9 aie LOS 
peeinice i The. surface of the ground at the flowing-artesian wells is 
considerably lower than the ee TRS and there is > apparently sufficient 
nydrostatic h head to create flowing-artesian conditions | in this 
particular area. | | i | 
f : "els drilled at three cottages along Biaesn River | in lot 
15, © cone I, ae encountered ground water under considerable pressure, 
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In ‘tno os the wells bedrock was reported is have been Penecatod to 
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Eerens of from 20 to 30 feet. When Pisce weil were ee in 
July 1951, one ae was flowing at 4 rate of ero nately, 100 
Zepeh. with the Ereereniie surface about 1 foot BEGIEE CLE level 
of the surrounding ground. The chief source of the water is 
apparently sand beds ntlacty situated to those described above. 

| ee well situated on Hes eter aatoe the River Road, 
in lot 17, con. B.F., was bored 25 feet into Henin clay and lined 
with small aeereven concrete tile. This well is continually being 
pune dry. ae believed that the reservoir capacity of this well 
is too small considering the type of material from which the ground 
water 7 batae derived. It has been found that wells in marine clay, 
yescee which water percolates slowly, should have diameters of 
56 to 42 inches to supply quantities of water sufficient for normal 
domestic eee 

| pane wells located in lots 18 and 19, con. I, eyucunberce: 
ground Waker under considerable pressure in gravel beds beneath | 
marine clay and overlying bedrock. The water was eeu aicants be 
medium hard and to have a faint odour of hydrogen sulphide gas. One 
well in lot 19 was drilled to a depth of 9 feet with bedrock, 
consisting of the March formation, encountered at 76 feet. No gravel 
was reported to have been encountered in this well, the water being 
derived directly from bedrock. The absence of sand and gravel in 
this well suggests that the beds so extensive along the north part 
of the River Road may be less continuous toward the south. The same 
thing is suggested by the fact that surface exposures of fluvioglacial 
materials apparently die out in the south part of the area. If this 
ey some of the wells drilled along ae south part of the River 
Road will not encounter these favourable beds. 

In lots 21 to 23, con. B.eF., the beds euenetine clay, which 

occur on or very near the surface, are reported to be approximately 
50 feet thick. Wells dug or drilled through the clay have encountered 


irregular beds of gravel containing considerable quantities of ground 
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water. The thickness of the clay beds in this area.is not cae 
to prevent. well owners from eyes through it and obtaining -an 
excellent supply of ground water without the expense. of drilling ‘a’ 
well. 4 : . 

Wells drilled ahaa River Road from lots. £6'to 30, 
con. B.F.,: obtain their ee sere oats gravel and, the: underlying 
Oxford formation, The thickness of the drift varies from 20 to 46 
feet. Gravel. beds were Deed sate almost all the drilled wells, 
but contained only limited Batic on penuh) sae ais are described 
_as irregular‘and of various thicknesses. The chief; source of ground 
water is, consequently, the SERRE Renee ae supplies of 
ground water. suf ficierit for all normal domestic and stock’ purposes, 

LG. isiapparent, to summarize the foregoing, that the 
principal aquifers yielding ree vater to wells along the River aaa 
consist of extensive but irregular beds of, fluvioglacial. sand and 
gravel underlying marine sete directly overlying bedrock’: THe 
water yielded by these beds is mee considerable. hydrostatic pressure. 
It is medium hard and in eoHe mete aegis a faint odour of hydrogen | 
sulphide gas.. Hard, clear ground water can be obtained from the 
underlying Oxford and March fomeones ) 

The marine’ sand and fivabeernetie covers inost of the surface 
of the ground along the entire riscenk or the road, is not.a good 
source of ground water, Some of the wells belonging to farmers along 
the River Road, whith are reported drilled, were originally dug wells 
deriving their ground water from marine clay. The quantity of water 
was reported to “have been gradually diminishing, both because of 
increased consumption and because of a gradual lowering of the water- 
_ table. Such wells were deepened oy drilling to assure a more adequate 
ground-water supply. | | , Be 

ROAD BETWEEN CONCESSIONS B-F. AND I (R.F.) 

Information was gathered on, only, fifteen water wells alorig 

_ this road, which is’ about 2h miles long. The drift is similar to 


that along the River Road. It consists of level tracts of marine 
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sand and clay interspersed at the south end with low-rounded hills 
of glacial till. Bedrock directly underlying the drift consists 
entirely of the Oxford formation, There is apparently a low ridge 
in the bedrock surface that trends easterly from lot e2, con. I 
(R.F.). At the west end of this ridge bedrock is reported to be 
only 16 feet from the surface and it outcrops about a mile to the 
east. Farther south along the nae the hiccics: of the cverburden 
gradually increases es 40 feet in lot 29, con. I (R.F.). Ground- 
water conditions are similar to those along the River Road and need 


no further description here. 


ROAD BETWEEN CONCESSIONS I AND II (R.F.) 

This road branches off the River Road in lot 9 and extends 
vans a southeasterly direction straight to the south boundary of 
‘Gloucester township. Bedrock directly underlying the drift consists 
of the Oxford formation except that in lots 22 and 23 rocks of the 
March formation are carried up along the north side of a large fault. 
The Oxford formation outcrops along the road in lots e4 and 25 where 
there is an easterly trending ridge on the bedrock surface. About 
a mile south of this a second rock ridge with a similar trend is 
indicated by the elevations reported of bedrock surfece in drilled 
wells in Lomie7;: cons 1) .(RsB: )’ 

“The unconsolidated material exposed on the surface in lots 
22 and 23 along the road north of the outcrop area consists of marine 
sand and clay. In the outcrop area and south of it for about a mile, 
the drift is glacial till. Marine sediments again appear on the surface 
at the extreme south end of the road. 

Information was gathered on only two wells along the road 
between lots 9 and 17, The northerrimost well, in lot ll, con. IT (R.F.), 
is a drilled well 65 feet deep, and is revorted to yield large quan- 
tities of hard, clear water. If bedrock was encountered its depth 
is unknown. The second well, in lot 15, con IT (R.F.), and dug 19 feet 
in marine clay, was reported to yield small quaritities of water,’ 


sufficient for domestic use. 
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“The most spniepey peste supplies of ground water along this 
road pj anp ali an from senses Ferg nactt ae Road, no sand or 
Pravelaeetrerert ce beneath the marine sediments and, consequently, 
drilled wells have maha Bernt bedrock in the search for adequate 
ground-water ane eee No instance was recorded of a well drilled 
into bedrock failing to obtain bas ep ora aint alia of potable 
ground water for normal domestic and farm needs. Three wells in lots 
22 and 23 were reported to be obtaining excellent supplies of 
ground water from the March formation. The water here Hakerides 
considerable hydrostatic pressure, so much so that ranted ert 
45 feet deep, in lot 23, con. II (R.F.), flows during the greater 
part of the year. . These exceptional pressures are probably the result 
of local bedrock conditions.. The large fault in bedrock in this area, 
along which the March formation was uplifted, is apparently relatively 
impervious-to the passage of ground water. Ground water percolating 
through the sandy beds.of the March formation, therefore, tends to 
accumulate against the fault and to form a ready source of ground 
water under considerable pressure. It should be noted, however, that 
the sandy beds that constitute the major aquifers in the March 
formation are not continuous and ground water under sufficient 
pressure to reach the surface will not -be found everywhere. 

Wells dug in marine clay have not proved satisfactory. 
Wells dug in this material down to bedrock obtained a limited supply 
_of ground water at the contact but in most cases it was necessary to 
drill a considerable distance into the bedrock from the bottom of the 
dug part of the well to obtain sufficient water. 

The glacial till exposed along the south part of the road 
is reported to be a more satisfactory source of ground water than 
the marine clay. Wells dug in this material-are yielding sufficient 
Quantities of ground. water for all normal farm use. Because the till 
contains more sand than the marine’ clay it is more permeable and yields 


a larger supply of ground water to a well. ~ 
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BOWESVILLE ROAD 

The part of the Bowesville Road considered here runs 
from the Ottawa city Limits in lot 9, cons Dialing southerly 
across cous. II and Gore (R.F.), crosses the Canadian Pacific 
Railway about 2 miles northwest of Gloucester station, and then 
follows the road betireen Gore and Con. III (R.F.), to the south 
boundary of Gloucester township. The area about Gloucester Station 
is also discussed, 

Bedrock directly uncerlying the drift along this road 
consists entirely of rocks of the Oxford formation. Outcrops that 
occur in lot 26 in the vicinity of the Canadian Pacific Railway 
crossing evidently are the eastward extension of the rock ridge in 
lots 25 and 24 is 24 miles to the west, mentioned previously. 
Four wells were reported to have penetrated bedrock. Two of these, 
Located in the outcrop area in lot 26, are 20 and 49 feet deep 
vaspeetively, and the other two, ee 30, con. III (R.F.), are 
86 end 1e7 feet deep. A deep valley in the bedrock surface appears 
to exist between lots 26 and O06 

The unconsolidated material exposed on the surface along 
the north part of the Bowesville Road consists of fluvioglacial sand 
and gravel. In lots 15 and 16 there is a considerable amount of dune 
sand. Except in the vicinity of the outcrops of Oxford formation 
in lots 25 and 26, where the drift is a sandy type of till, the 
unconsolideted material along the part of the road separating Gore 
and con, III (R.F.), consists of irregular beds of marine sand 
overlying clay. 

At the time the ground-water survey was conducted, it was 
found that the water=table was very low along the north part of the 
road petween lots 9 and 15. There, the depth of eleven wells dug in 
fluvioeglacial sand and gravel ranges from 18 to 70 feet with an 
average of 55.5 feet, and the depth to the water surface in them varied 


from 37 to 68 feet with an average of 48,5 feet. One of the few 
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dry wells in Gloucester township is in lot 13, Gore (R.F.), where 
a dug well 45 feet deep failed to encounter ground water, 

The altitude of the area in which these wells occur is 
considerably greater than that of much of the surrounding country, 
being in some parts more than 375 feet above sea-level. In Edwards» 
burgh township, Grenville county, where fluvioglacial material exists 
at comparable elevations, the vater-tcbl> was also found to be much 
deeper than in the surrounding, lower areas. 

It 13 interesting to note that only one sand=point well 
was reported in the area. This is a well 45 feet deep in lot 5, Gore 
(R.F.). Two reasons have been given to explain this; (1) the extreme 
fineness of i the sand, «which causes trouble by entering the 
wells and (2) the great depth to which the sand point must be driven 
to obtain a satisfactory supply of ground water. 

No wells were reported between lots 18 and 24. The 
unconsolidated material there consists of thin beds of marine sand 
overlvinge clay and 47 24 doubtful if they contain aquifers from which 
large quantities of ground water could be obtained. The depth to 
bedrock is not known in this area, but is assumed to be great. 

In the vicinity of Gloucester Station, the depth of a 
number of water wells varies from 19 to 40 feet. These wells are 
all dug into the marine sand, a few of the deeper penetrating the 
underlying clay, All wells-are non-artesian, that is, they obtain 
their supply of ground water from the zone of saturation below the 
water=table, The water is reported to be fairly hard but to be of 
sufficient quantity for all normal farm uss, 

Wells dug in that area mapped as sandy till are reported to 
be yielding a plentiful supply of ground water, but along the extreme 
south part of the road the marine sand beds are thin and wells have 
been dug into the underlying clay in an attempt to obtain a sufficient 
supply. This clay is exceptionally massive and interbedded sandy 


layers that might yield fair amounts of sround water are scarce, 


ROAD BETWEEN CONCESSIONS III AND IV (RIDEAU FRONT) 

This road runs southeast fron the Ottawa city limits at 
the junction of the Metcalfe Road and the Hunt Club Road, through 
the conmunity of Johnston Corners, to the south boundary of the 
tovmshnip. 

The Oxford formation directly underlies the drift 
along the entire length.of the road except for 1 mile at its 
extreme north end where.the shaly rocks of the Billings and 
Carlsbad formations have been brought to the surface by the 
Gloucester fault, a major structural feature of the uncerlying 
bedrock formations. 

Little is known concermming the: depth to bedrock along 
this road. Bedrock was reported 14 feet from surface in lot 9, 

- Gon. TIT (R.F.), at the point there the upward projection of the 
Gloucester fault crosses the road, and at 20 feet in lot 15, 

con. IV (2.F.). The presence of a small but fairly deep valley in 
the pedrocl: surface is incicated at Johnston Corners. The school 
well in this community was drilled to a depth of 125 feet without 
encountering bedrock, although a well in lot 26, con. III (R.F.), 
about <- mile west of Johnston Corners, was reported to have 
encountered bearock at 10 feet. 

Marine sand is the principal material exposed at the 
surface and also lies beneath the large swamps in lots 11 to 14 and 
19 to 21. The depth and extent of these sands have rendered much of 
the land in the area unsuitable for farming. A number of sand dunes, 
the material for which was derived from the marine sand, occur in 
lot 9, con, III (R.F.). Farther south along the road, in lots 22 
and 25, there is an irregular area of fluvioglacial sand and gravel. 
There is also a small area of glacial till in lot 7 along the north 
part of the road, 

Many houses have been built recently along the extreme 


north end of the road near the Metcalfe Road. These homes are 


entirely dependent upon ground water for their water Supply. tn 
most instances, the wells that supply the necessary water are of the 
the dug type. They have all been reported as yielding sufficient | 
quantities of ground water for normal domestic consumption, Some 

of the dug wells are extremely shallow (5 to 8 feet in depth) and 
have been described as ‘springs! by the owmers, Ground water 
Seeping rapidly into the well from porous, saturated sand gives 

this effect. No information was obtained as to the thickness of the 
sand or of the type of material immediately beneath it, but if it is 
thin and underlain by clayey material or compact till the ground 
water at present being obtained may be perched and the supply not 
dependable, A perched water-=table would form because precipitation 
falling upon sandy material sinks in rapidly and percolates downward 
until this movement is slowed dowm by the more impervious clay or till 
beneath to such an extent that the sand immediately above becomes 
saturated with water, 

As the intake area for the ground water is local, it is 
inadvisable to’ construct storm sewers along the road where wells 
serve as the source of water supply. Storm sewers would tend to 
drain off much of the precipitation that would ovherwise reach the 
water-table, which would be lowered as a result and the shallower 
wells fail. 

The shaly bedrock formations that directly underlie the 
drift along the road north of the Gloucester fault are a poor source 
of potable ground water. One well in lot 6, con. III (R.F.), was 
drilled into bedrock to a total depth of 300 feet, It was reported 
to have yielded considerable quantities of ground water, but the 
hydrogen sulphide gas content of the water was so high that: it was 
unfit for domestic consumption. It is thought that the hydrogen 
sulphide gas came from rocks in either the lower part of the Carlsbad 


formation or the Billings, both of which were penetrated by the lower 
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part of the well, It was, accordingly, decided to cement the well 
off ata depth of 150 feet. The yield was not appreciably decreased 
and after considerable pumping the ground water was found to be 
sufficiently free of hydrogen sulphide gas to be satisfactory for 
domestic purposes, . 

Farther south along one road in lot 8, con. TIT (R.F.), 
two we’ 1s drilled into bedrock to depths of 129 and 131 feet, 
respectively, were reported to :ield large guantities of ground 
water with only a faint odour of hydrogen sulphide gas. 

The most northerly drilled well alcng the road south of 
the Gloucester fault is located at the Aladdin Drive-in Theatre 
in lot 10, con, IIT (R.F.). It was drilled tio a depth of 115 feet 
and was reported to enter the Oxford formation at 95 feet. The 
water, which is under considerable hydrostatic pressure, is reported 
to come chiefly from gravel beds 15 feet thick immediately above the 
bedrock, A second drilled well, in lot 15, con, IV (R.F.), is a 
diamond drill-hole 50 feet deep, the last 50 of which is in bedrock, 
Despite the small reservoir capacity of this well, the supply of 
ground water was reported to be sufficient with the water level 
remaining fairly constant at 25 feet from surface, The or turrence 
of a well of this type must mean that there are aquifers in some beds 
of the Oxford formation capable of yielding consideiable quantities 
of ground water to a pumping well, Such cquiters m:y jie along 
bedding planes but in this well it seems more likely to be open 
fractures along joint planes extending down from the bedrock surface 
and along which ground water can pass freely. 

There is little information about the water supply of the 
small housing development in lot 16, con, III (R.F.), between the 
road and the Canadian Pacific Railway, along what is sometimes known 


as Pine Road, One household was reported to obtain a satisfactory 
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supply of fairly scft ground water from a sand point driven approximately 

10 feet into marine sand, the only material exposed in the ovrea. 

Tt is believed that other homes ‘in the Vicinity derive csheir ground- 

water supply in a like manner, A deeper drilled well is reported to 
exist in the area but, if so, no information was obtained regarding it. 

No water wells are known along tne road from lots 17 to 21 
inclusive, The overburden here consists of marine sand with large areas 
of swamp. The area is one of limited’agricultural possibilities. 

There appears to be no shortage of ground water in the area 
about Johnston Corners, ‘The driivh, consisting..of, both, Lluvioglacial 
and marine material, is yielding excellent supplies of ground water to 
a number of dug wells, and drilled wells are reported to be deriving 
plenty of ground water from the underlying Oxford formation. One well, 
in lot 24, con. III (R.F.), drilled 42 feet to bedrock, was reported 
to obtain considerable supplies of ground water from a zone :immediately 
above bedrock and it “3 possible that much of the ground water obtained 
from wells drilled in this area is coming from this zone. » No water 
wells drilled-in this area is coming from this: zone. Wo water wells 
were reported along the road between lots 28 and 30, at the south 


boundary of the township. 


METCALFE ROAD (QUEEN'S HIGHWAY 31) 

The Metcalfe Road or Queen's Mignway No. 31 is the paved 
road that connects the city of Ottawa with the town of Morrisburg on 
the St. Lawrence River, approximately 48’ miles to tne south, In 
Gloucester township it runs southeasterly frem the Ottawa city limits, 
in lot 6, con, IV (R.I*.), across concession IV to a point about 4 mile 
north of the community of Leitrim. from there it runs along the 
concession line, through the communities of Leitrim and South Gloucester, 


to the south boundary of the township, 


Bedrock directly underlying the drift along the part of the 
Vetcalfe Road in Gloucester township consists of the Oxford and 
Carlsbad formations. The Carlsbad underlies that part of the road 
north of a point about # mile south of the comunity of Leitrim, the 
rest being underlain by the Oxford formation. The drift is thin in 
many places from Leitrim south to the towmship boundary and there are 
numerous outcrops of bedrock. About haif a mile north of Leitrim the 
drift begins to thicken rapidly, indicating the presence of a wide, 
shallow valley in the bedrock, Information received from a number of 
well owners would indicate that this valley is filled with glacial 
outwash material and extends from some distance north and east across 
the region, The west limit of the valley is probably the Gloucester 
fault, along which an irregular scarp apparently occurs, An examination 
of the elevations of bedrock in the area immediately north of Leitxin 
indicates that the bédrock surface drops off at least 100 feet within a 
distance of $ mile. More work, chiefly inside the limits of the city 
of Ottawa, will be necessary before the width and length of the valley 
can be determined. The greater part of the drift exposed along the 
central and southern parts of. the road, in the areas where bedrock is 
relatively Close to surface, is glacial till, Overlying this till 
are small scattered areas of marine sand and clay too small to show on 
the Pleistocene map. North of this, along that part of the road that 
extends diagonally across concession IV -(R.F.), the drift consists of 
fluvioglacial sand and gravel, overlain in part by beds of sand and 
gravel laid in the Champlain Sea, 

In recent years, a considerable number of new homes have been 
built along the north end of the Metcalfe Road in Gloucester township. 
The occupants of these houses are entirely dependent upon ground water 
“for their water supply. In lot 6, con, IV (R.F.), there are two drilled 


wells. Both wells, one of which is 85 feet deep, are reported to be 


deriving abundant ground water from beds of fluvioglacial sand and 
gravel beneath considerable thicknesses of marine clay. Farther south, . 
in lot 8, drilled wells are reported to be. obtaining their supply of 
ground water from a similar source, Here the aquifer is described as 

‘ coarse, black gravel underlying ia finer,) grey Sande.'yBoth materials 
contain plenty of ground water under pressure, and difficulty has been 
experienced during drilling in preventing the sand from entering the 
casing before the well is ia In the most satisfactory drilled 
wells in this area the casing has been driven through the sand into the 
coarse gravel. 

Owners of drilled wells that derive ground water from sand 
report that the sand enters at the bottom of the casing when the water 
level is lowered by excessive pumping. This is to be expected because 
it is mainly the pressure of the column of water inside the casing that 
prevents the sand from entering the well, Accordingly, when the height 
of the column is shortened the pressure on the sand in the bottom of the 
well is lessened, allowing it to rise into the well, 

Many of the sand points and dug wells along the road between 


Lot 
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6 and 11, con. IV (R.F.), are relatively shallow. ‘The depths vary 
from 6 to 55 feet with an average of 21 feet. Many of the dug wells are 
lined with 50-and 36-inch concrete tile, These shallow wells are believed 
to obtain their supplies of ground water from. the zone of saturation 
below the water=table, and, consequently, have been classified as non- 
artesian. As there is only 2 to 5 feet of water standing in these wells 
the sandy material in which they are dug must yield its water readily to 
pumping wells, Because of the abundance. of ground water available at 
shallow depths, drilling for water should be unnecessary in this area, 
It has been found that the more potable ground water along 
that part of the Metcalfe Road in lots 11 to 17, immediately north of 


the community of Leitrim, is recovered from till immediately above 
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bedrock by shallow, dug wells. The minimum depth of the better wells 
in this area is 14 feet. There is apparently plenty of ground water 
in the underlying Carlsbad formation but it contains too much hydrogen 
sulphide gas to be satisfactory for domestic use. Wells drilled into 
bedrock in the vicinity of Leitrim are reported to yield water that 

is unsatisfactory for this reason, and also because of the presence of 
particles of clay so fine that they are difficult to filter out by 
ordinary methods. 

These characteristics are common in ground water from the 
Carlsbad shale and cannot be corrected without undue expense. It was 
was reported, for instance, that there was no decrease in the cloudiness 
of the water after it had been filtered through 6 feet of fine sand. 

The upward projection of the Gloucester fault. crosses the 
road in lot 17 about 4 mile south of the community of Leitrim. South 
of this point bedrock is near the surface and as a result, between 
Lots 19 and 27, a relatively large number of wells are drilled into 
the oxford formation, which underlies the drift along this part of the 
road The ground water obtained from the Oxford in this area is 
described as hard and clear and to be under some hydrostatic pressure. 
Few wells dug in the overlying 5b chiefly to bedrock, are reported 
to yield sufficient supplies of potable ground water. 

Conditions are similar in the area about the community ef 
south Gloucester, where information was obtained on several shallow 
wells dug in the till and some deeper ones drilled into the Oxford. 
Most of these wells, which supply water for both domestic and stock 
purposes, are reported to yield all the water required. Some of the 
wells were reported to be pumping considerable sand although the 
casing was supposed to be driven tightly into the rock. If s0, it 
is probable that some parts of the surface of the underlying Oxford 


formation may be badly fractured, Sand may enter a well through any 


fracture immediately below the bottom of the casing. Numerous irregular 
fractures in the bedrock surface, especially in areas where the drift is 
thin, may preclude the accumulation of a Satisfactory supply of ground 
water, Such fractures may penetrate deep into bedrock and give ready 
passage to surface water or water contaminated by nearby septic tanks, 
In the South Gloucester area, this danger is not great because septic 
tanks are few and widely separated, Elsewhere in more built up areas 
this condition may constitute a real threat to the health of the 
inhabitants. The danger may be avoided if the casing is driven into 
bedrock deeper than the deepest of the large fractures and thoroughly 
cemented, The source of the water for the small springs in South 
Gloucester that appear to issue from the till is thought to be the 
underlying bedrock, the intake area being the high ground about 1 mile 


to the north, 


ROAD BETWEEN CONCESSIONS V AND VI (RIDEAU FRONT), (HAWTHORNE ROAD) 

The Hawthorne Road runs southeasterly straight across the 
central part of the township from the Ottawa city limits to its south 
boundary. There is a gap in lots 24 and 25 where, because of the rough 
terrain, the road was not completed. The road was found to be impassable 
in lots 28 and 29, 

The projection of the Gloucester fault would cross the road 
in lot 25 and north of this point bedrock directly under the drift is 
Carlsbad shale, South of the fault to the boundary of the township, 
beds of the Nepean, March, and Oxford formations, in that order, 
directly underlie the drift. 

The thickness of drift along the road in lots 6 to 8 varies 
from & to 14 feet and the elevation of the bedrock surface ranges fron 
«6e to 285 feet above seaslevel. Farther south, in lots 13 and La 


the thickness of the overburden increases to 80 feet and the elevation 


= AS « 


of the bedrock surface falls to &17 feet in lot 13 and ell feet in 

1G gs On other words, the elevation of the bedrock surface has 
aecreased 68 feet in 1 miles. This decrease is probably gradual 

rather than a sudden change at any one place, Nothing is knovm 
concerning the bedrock surface between lot 15 and the Gloucester fault. 
in the vicinity of the fault the drift is thin and outcrops are numerouse 

The unconsolidated material exposed along the road is till at 
the north end at the city limits and marine clay overlain by various 
thicknesses of sand and swamp deposits in the central part. Till again 
occurs along the extreme south part of the road. 

A few wells dug in the northern exposure of till are reported 
to be yielding excellent quantities of potable ground water, Most wells 
are dug to the surface of bedrock and some have actually penetrated its 
surface. The first few feet of bedrock is reported to be sort and easily 
duge A well dug in this area 14 feet deep, encountered bedrock at 4 feet, 
and is reported to be supplying the needs of an ete: farm. 

There is no shortage of ground water between lots 9 and 15, 
where the drift consists of Sense beds of sand overlying clay. In 
this area, the wells are all of the shallow, dug type, ranging from 6 
to 14 feet in depth, and are reported to be obtaining their Lhe 
water from saturated sand beds directly overlying the clay. The ground 
water, when encountered, was not under pressure and the wells have been 
classified as non-artesian. No intermittent Hone were reported. The 
well at the Roman Catholic school in lot 15, con. V (R.F.), was 
constructed by driving a small Ciameter pipe through the clay to bedrock. 
Ground ee under sufficient pressure to reach within a few feet of 
surface was encountered at the contact of clay and bedrock. 

Because of the poor quantity of the scil and the consequent 
lack of farms, eaoas few wells occur between lots 16 and 50 at the 


south boundary of the towmships These are all of the shallow, dug 


type and are reported to be yielding sufficient quantities of potable 


ground water for domestic use and for small farms. 


BASE LINE ROAD 

The Base Line Road runs south of the community of Ramsayville 
to the south boundary of Gloucester township. North of hansayville, it 
extends a distance of approxinately 1 3/4. miles, It separates Rideau 
Front from Ottawa Front, 

Bedrock directly underlying the drift along the Base Line 
Road is composed entirely of the Carlsbad formation, except for a small 
area. at the south end where the Nepean sandstone is brought up by the 
Gloucester fault, which crosses the road in lot 29. 

A shallow, ieee ied valley apparently exists in the 
bedrock surface at the north part of the road, and in it few wells 
have been drilled to bedrock, ‘This is ee of a wider valley in the 
bedrock surface that underlies the area between Ramsayville and Black- 
burn in the Cece re | part of the township. Bedrock was reported 


at a depth of 165 feet in lot 9, con. Vi (R.F.), at 4 point abou 
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mile south of Ramsayville, and at depths of 157 and 138 feet in 
lot 12, about 3/4 mile farther south, The bedrock surface rose about 
30 feet in elevation in this 3/4 mile. 

Drift is thick along the southern part of the road. In 
Ot Ee, COs Vl IhGh. bedrock was reported at 60 feet but this 
figure is of doubtful accuracy. In lot 20, con. VI (R.F.), in the 
immediate vicinity of the Gloucester fault, pedrock was reported in 
two drilled wells at a depth of 97 feet, which corresponds bo an 
approximate elevation of 170 feet above sea-level, 

The unconsolidated material Socaed along the road consists 
of sand overlying marine clay. The sand beds are particularly 


extensive in lots 15 to 15 and 17 to 24. All wells dug in these areas 
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supply adequate quantities of ground water, chiefly from saturated sand 
beds lying immediately above the clay. Wells dug in anes where ee 
sand is thin, and which are dependent, in part, upon the clay as the 
source of their water supply, are deeper than those in the more sandy. 
areas, farm wells dug in the clay should be at least ce feet deep, in 
order to take full advantage of the maximum lift of the shallow well. 
pumps generally in use in the area. 

Sand is the chief source of eround water for wells of the 
shallow, dug type along the road between lots 21 and 30, cone VI (R.F.). 
Quantities of potable ground water sufficient for the needs of the 
present owners are generally obtainable from this material. lfuch 
larger supplies of ground water could probably be obtained from the 
sand if the need ever arose. 

The most important aquifer for wells drilled along this road 
and the one from which the largest quantities of ground water are 
obtained is the tblack gravel! lying between bedrock and considerable 
thicknesses of marine clay. Wells obtaining their ground water from 
these gravels are located along the north end of the road between lots 
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7 and 14, The water was reported as being under considerable pressure 
when first encountered and to be sufficiently salt to be disagreeable 
to humans but not enough to be objectionable for stock purposes. The 
pressure exerted on the water in this aquifer is believed to be due, 
in part, to the presence of considerable volumes of inflammable gas. 
Some well owners report that there was sufficient gas present where 
the well was first drilled for it to be ignited and burn for some time 
with a reddish blue flame. This gas is believed to be the accumulation 
of gas seepages from the underlying bedrock formations into the porous 
materials immediately beneath the impervious capping of marine clay. 

A well reported to have been drilled in 1900 and 1501 to 


explore the oil and gas possibilities in the area is located in lot 18, 


con. VII (0.F.), near the Base Ine Road, on what is now the farm of 
C. Re Nicholson, Little is know about this particular well except 
that it was drilled to a depth of 1,744 feet and then abandoned when 
it was thought that all the bedrock formations likely to contain oil 
and gas had been penetrated. 

The gravel beds between the clay and underlying bedrock are 
reported to average 18 feet in thickness. They are thought to be 
glacial outwash material, similar in origin to gravel beds immediately 
overlying bedrock iin other parts of the towmmship. The generally dark 
colour of the material is due to the predominance of grey and black 
shale fragments orien araetieenn peereae formations. 

The following is a summary of the depths in feet of wells 


along the Base Line Road: 
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MONTREAL ROAD 
The part of the Montreal Road described in this report runs 
east from the Ottawa city limits in 1.t 20, .con, I (0.F.),. to the 
village cf Orleans in lot 4, cons, I and II (0.F.). The area 
azscussed in this section includes Hiawatha Park and the Vehicle 


Proving Grounds of the Department of National Defence, A brief 
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report on the water supply of the Proving Grounds was prepared by 
B. R. MacKay~ in 1944, | 

Although the Montreal Road roughly parallels the strike of 
the underlying Palaeozoic bedrock formations, the orderly sequence of 
these formations is much disturbed by faults, as a result of which at 
least four different bedrock formations directly underlie the drift 
along the road. At the extreme east end bedrock at the village of 
Orleans is partly the Oxford and partly the Rockcliffe formations. 

West of Orleans, bedrock is the Rockcliffe and Ottawa formations with 
small areas of St. Martin, 

The relief of the bedrock surface is relatively great. Two 
drift-filled valleys are indicated by wells separated by an area where 
the bedrock outcrops or is thinly covered. One valley is believed to 
exist beneath lots 5 and 6, about ~ mile east of the Vehicle Proving 
Grounds, Im this area, 2 well drilled im lot 5, con, 17 (0.).), 
encountered bedrock at a depth of 180 feet and a second well in lot 6, 
CON. i (O.F.), at a depth of 192 feet. The elevations of the bedrock 
surface in these two wells are 37 and 21 fect above sea-level respect 
ively. The second valley is thought to occur beneath lot 17, where two 
wells drilled to depths of 237 and 220 feet failed to encounter bedreck. 
If this information is correct, and there is no reason to believe it is 
not, bedrock surface beneath the deeper hole would be no higher than 
7 feet below sea-level. This is the lowest elevation found for the 
bedrock surface anywhere in the township. Little information was 
obtained as to the size of these valleys but they appear to have a 
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+ ackay, Bells: Possible sources of Water Supply at the 
National Defence Proving : Grounds, Orleans, Ontario; Geol. Surv., 
Canada, Dec, 1944. 


general southerly trend and may connect with the shallower valley 
believed to occur in the east-central part of the township under ne 
Borthwick and Russel Roads, | 

¢ | Numerous outcrops of the Ottawa formation occur in the area 
between the two valleys, and in this area lies much of the Vehicle 
Proving Grounds, 

In lot 18, the bedrock surface rises from east to west some 
130 feet in + mile, and nee of these in lots 19 and 20 along the 
ontraa’ Road the drift is thin and outcrops numerous. 

The unconsolidated materials erposed along the Montreal Road 
consist chiefly of various thicknesses of anna overlying marine clay. 
In the wide, flat plain between Ottawa River and the irregular, north- 
facing bluff, which, in places, closely parallels the road, the sand 
overlying the marine ee thing, The drizt is clay iti) ain doped 
and 11 and 19 and 20, where bedrock is close to the surface. Consider- 
able sand is exposed along the south side of the road between lots 4 and 
7 and extends southerly in a mide band across the Vehicle Proving 
Grounds to the Blackburn Road. 

l@ny wells occur along the road between lots 5 and 10, which 
includes the area between the village of Orleans, the Vehicle Proving 
Grounds, and Hiawatha Park on Ottawa River. Most of the wells in this 
Bere obtain water from the drift, which in this area consists of south 
of the road and a flat clay plain north to Ottaws River. The clay 
contains interbeds, of silt and sand and gravelly id below the 
clay lying directly on bedrock, and these are the chief aquifers 
supplying water ry the wells, “Most of the wells er or bored and 
are reported to be capable a eiaing fair supplies of soft, sulphur- 
ous water, ° | om | 

Some of the wells drilled into the gravel beds beneath the 


clay have encountered ground water under sufficient pressure to form 


flowing-artesian wells. Wells of this type occur between the 
extensive areas of sand mentioned above and Ottawa River. It is 
thought that the sand is the intake area and its greater elevation 
provides the hydraulic head for the flowing-artesian wells to the 
north, The sandy area is the source of a number of small streams 
draining toward the Cttawa and evidently contains plenty of ground 
water, The sand beds do not, however, appear to be sufficiently 
thick for the development of large water supplies by drilled wells, 
A much better Location for such wells would be in the flat clay area 
below the bluff immediately north of the road. 

During the summer of 1951, measurements were made of the 
Quantity of water issuing from some of the ee wells 
in Gloucester township. These measurements are given in table on 
page 100 of this report. 

Ground water from the drift between lots 5 and 10 is 
reported to be of better quality than that from the uncerlying bedrock. 
The result of this is that most wells along this part of the road are 
of the shallow, dug type.. Only two wells, both in Jot 10, are 
definitely known to have penetrated bedrock, and the ground water 
from both is reported to be soft but to have too high a content of 
disso ved miners be iiv for drinking, One well, dritied to a 
depth of 308 feet at the Holy Rosary Scholasticate, is believed to 
have encountered the Ottawa and Rockcliffe formations, and possibly 
the underlying Oxford. The second well, used by personnel at the 
Vehicle Proying Grounds, was drilled to a total depth of <50 feet. 
It was reported to have penetrated 110 feet of clay and sand and 
140 feet of the Oxford formation, The water is not suitable for 
drinking or domestic use, 

The Ottawa formation is close to surface in lots 11 and le 


and, consequently, all but two wells along the road in this area are 
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drilled into bedrock. The potability of the ground water derived 
from bedrock in this locality is much better than that farther east 
and it is used extensively for both domestic and farm use, 

' The thickness of the drift increases considerably in the 
immediate vicinity of Green Creek and all wells in this area, with 
the exception of one, are dug or bored into the clay. The depths of 
the dug wells range from 7 to 30 feet' with an average of 20 feet. 
Bored wells vary from @7 to 4& feet in depth and, although only 
approximately 1e inches in diameter, are reported to yield potable 
water in sufficient quantities. Most of the water yielded by wells in 
the clay is believed to be derived from interbedded silty and sandy 
layers. In other parts of Gloucester towmship where such layers are 
infrequent or absent satisfactory supplies of ground water may not be 
obtainable from shallow wells. The only dritiled well in this locality 
was reported to be 355 feet deep with bedrock encountered at a depth 
of 156 feet. The water was reported to be soft but too saline for 
drinking. 

The most satisfactory supplies of ground water in lot 16 
come from comparatively shallow wells dug or bored into marine clay. 
Wells drilled into bedrock or into gravel beds immediately overlying 
bedrock are reported to be yielding ground water with an extremely 
high mineral content. Ground water derived from the bedrock is | 
rarely used but that from the overlying gravel beds is used for 
stock purposes in some places. This suggests that the salinity of 
the ground-water from the ground is not as high as that from bedrock. 

In lot 17, two wells drilled to depths of 237 and 220 feet, 
respectively, were reported to obtain large quantities of ground water 
from gravel beds beneath approximately 175 feet of clay. The water 


was reported as soft and sufficiently potable for drinking, 
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The elevation of the bedrock surface rises westward across 
lot 16 and the drift is, consequently, thin along the Montreal Road in 
lots 19 and 20, bedrock: being exposed in many localities. Sufficient 
ground water for the average house is yielded by wells drilled along 
this part of the- Montreal Road as well as in the subdivision to the 
north known as Rothwell Heights. However, the quantity of ground 
water available is not unlimited, and care is exercised by well owners 
to assure an adequate supply at all times. The depths of twelve wells 
in Rothwell Heights for which information was gathered range from 110 
to slg feet, with an average of 179 feet. The Ottawa formation out- 
crops in this part of the township but two deep wells, drilled to 
depths of 508 and Sle feet in Rothwell Heights, are believed to have 
penetrated to the underlying Rockcliffe formation before sufficient 
supplies of ground water were obtained, The first beds to be 
encountered in the Rockcliffe consist of greenish shales Ground 
water was reported to occur in limestone beds of the Ottawa formation 
directly above the shale as well as in sandy beds of the Rockcliffe 
beneath it. Bedrock in this area has a shallow dip to the south and it 
has been suggested that the ground water contained in the Rockcliffe is 
influent seepage fron the Ottawa River percolating southwerd: down the 
dip of the beds. The writer believes this unlikely because the 
Rockcliffe does not outcrop along the river but is covered by thick 
beds of: impervicus marine clay. 

Supplies of ground water occurring in the bedrock, in lots 
19 and 20, are limited, probably because that locality is cut into 
blocks by several closely spaced vertical faults, each of which forms 
an effective seal against the movement of ground water. Each fault 
block must, therefore, rely upon local precipitation for the 
replenishment of its ground water supply and cannot draw from some 


more distant source. 


A well about + mile south of the Montreal Road, in the 
Cardinal Heights subdivision, close to the east limits of the city 
of Ottawa, was drilled to a depth of 500 feet. It was reported to 
be a large capacity well intended by the ovmers for use as a !master 
well! to supply several homes in the new subdivision. 

Most wells along the Skead Road, which runs north from the 
Montreal Road to Ottawa River immediately east of the Ottawa city 
limits, are of the shallow, dug baht These wells are all reported 
to obtain satisfactory supplies of ground water from the marine clay. 
Two wells drilled to depths of 125 and 150 feet were reported to derive 


large quantities of potable ground water from the Ottawa formation. 


ROAD BETWEEN CONCESSIONS II AND ITI (OTTAWA FRONT) 

This road, sometimes known as the Blackburn Road, crosses 
the north part of the township in a northeasterly direction from the 
Ottawa city limits to the east boundary of Gloucester township. It 
intersects the Navan Road in lot ll. 

Along the east part of the road between lots 1 and 12 the 
drift is underlain by the Ottawa formation and bbe by the 
Billings. The contact between these two bedrock formations is a 
southeasterly trending fault that crosses the road in lot 1a The 
Carlsbad formation, which overlies the Billings, Romie only beneath 
that part of the road inside the limits of the city of Ottawa, 

Depths to bedrock range from zero in the area between Lots 
1 and 7, where bedrock outcrops at the surface, to 118 feet in the 
vicinity of Blackburn where the fault described above is Sera to 


occur, Elevations of the bedrock surface along the road between lots 
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i Wilson, A.E.; Ottawa Sheet, East Half; Geol. Surv., Canada, 
Map 418A, 1938, 
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8 and 10 indicate a drop to the west of approximately LOO feet within 

i mile. This is believed to be caused by a steep bluff on the bedrock 
surface,. possibly at the trace of the faults Information from drillers 
and comparison of the chemical qualities of the ground water yielded by 
wells drilled into bedrock suggest that the strike of the fault changes 
abruptly from southeast to east immediately south of the road near 
Blackburn. 

There 26 probably also anieasit-facing blufr in tous le and 19, 
for the elevation of bedrock surface drops from 182 to 119 feet above 
sea=level within a distance of -- mile. Bedrock outcrops immediately 
west of this bluff in the vicinity of Green Creek, The valley in the 
bedrock surface between the two bluffs is 100 to 150 feet deep and is 
reported to be filled with marine clay except for minor amounts of 
outwash sand or tiil at the contact of overburden and bedrock. Between 
Green Creek and the Ottawa city limits the thickness of the drift 
varies from 18 to 40 feet. 

The unconsolidated material exposed along the road is chiefly 
marine clay overlain, in some areas, by thin, irregular beds of marine 
sand, The eastern limit of the sand is lot 8 where the bedrock exposed 
to the east dips under the overburden. Sand appears on.the surface from 
lot 8 west to the vicinity of Blackburn where it reaches a thickness of 
approximately le feet, Till is exposed along the east part of the road 
between Lots 1 and 8 where bedrock outcrops or is relatively close to 
surlacee Til and occasional deposits of marine olay also oceur at the 


west end of the road near tne Ottawa ‘city limits. 

Theil type of well found along the east pats of the’ road, from 
LODS ae DOMG depends to a considerable extent on the proximity of 
bedrock to the surface. Most wells are of the shallow, dug type and 


are bottomed on bedrock. Ground water is reported to enter the well 


at the contact of the overburden with bedrock, Some wells were 
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reported to obtain limited supplies of ground water from the fe Bo ie oy 
Although the drift directly above bedrock has been mapped as till and 

the surface exposures look like till, many well owners reported that it 
was necessary to dig through clay encountering bedrock. It is believed 
that this material is chiefly clay till some of which may be comparatively 
free of boulders and rock fragnents. In some localities thin layers of 
clay were reported to overlie till-like material, 

Some wells dug in localities where the drift is over 20 feet 
tuick were reported to have encountered thin beds of sand Lying 
immediately above bedrock, Excellent supplies of ground water are 
obtained from some of these sandy beds, and it may be under sufficient 
pressure to rise some distance in the well. One well 20 feet deep, in 
lot &,; con. II, was reported to flow during the spring, These sand beds 
are probably not continuous and will not be encountered in all wells. 

Wells along the east end of the road that have proved to be 
intermittent are not sufficiently deep. To assure a greater supply 
of ground water, such wells, and wells that have been described as 
‘low in summert, should be deepened. The most opportune time to do 
this is generally late in the swmer when the water-table is at its 
Lowest point. 

The following is a summary of the depths, in feet, of the 


shallow, dug wells along the road from lots 1 to 6 inclusive: 
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Clay Clay till Contact, overburden | Intermittent 
and bedrock wells 
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A number of flowing-artesian wells follow a line parallel with 


the road about + mile south of it on a flat, clay plain, ‘These wells 
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were constructed by the owners to supply water for their cattle in 
the fields and are formed by driving a small diameter pipe through 
the clay to the bedrock surface. They were reported as flowing-~ 
artesian, but when examined in September 1952 most of the wells were 
not flowing although the surface of the water Was only a few feet 
below ground level. 

Eard, clear water in limited amounts was reported as being 
obtained from three wells drilled into bedrock along the road between 
lots 1 and 6, The casing in these wells has apparently been driven 
sufficiently tight into bedrock to prevent ground water from entering 
the well at or near bedrock surface, The water is, consequently, 
being derived from minute cracks along bedding and joint planes in 
the massive limestone, none of which is sufficiently large to transmit 
much ground water. <A brief description of the wells drilled in this 


area is as follows: 
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Ovmer Lot | Con, Depth of Depth to 

| well bedrock 

Pres (feet) (feet) 
A. Parisien Be 3 wee Saat) 68 | 1 
E. Ouilette | 3 | cen Ose.) 60 | 20 
Ny Groulx | 4. he oe (Ode) 70 O 
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i Tew, shallow wells, inthe area where bedrock 15 relatively 
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close to Surface, were dug to bedrock and then further deepened by 
blasting into the rock. . The depths of such wells range from 10 to 12 
feet. They are reported to supply quantities of ground water 
sufficient for normal domestic and farm use. 

There are few wells along the road between lot 7 and the 
junction of the Blackburn and Navan Roads. This is mainly because 
mich of the lar Nort of the road ai lots 9 and 12, con, IT (0.F.), 


is occupied by the Vehicle Proving Grounds of the Department of 


National Defence and because the occurrence of extensive deposits of 
sand render the area as a whole unsuitable for farming and truck 
gardening. 

Much ground water is reported to occur in the sand 
immediately above its contact with the marine clay, but it has proved 
difficult to construct a well sufficiently deep in this sand to obtain 
satisfactory supplies. Most of the sand is saturated with ground water 
and is so fluid that it is difficult to dig a well deep enough to obtain 
a supply of abe: An example is the well located at the Blackburn 
Protestant School, This well was dug a sand and lined with 30-inch 
diameter, concrete tile. At 12 feet the sand flowed into the well so 
fast that further digging was impossible and only a limited supply of 
water was obtained, 

Information was obtained on some forty~four wells in the 
undulating clay-sand plain that extends from Blackburn west to Green 
Greek. Some of the homes located in lot 13, con. II (0.F.), north of 
the road, along the tcp of a 20-foot clay bluff, have difficulty 
obtaining sufficient quantities of ground water from wells ait in the 
clay. larger supplies of ground sedis could have been procured for 
these houses had the wells been sited back farther from the edge of 
the blurf, The surface material becomes more sandy north of the plutt, 
which, from examples in other parts of the township, would suggest that 
more ground water would be available there. Furthermore, the water- 
table should be closer to the surface away from the bluff. Wells there 
should be dug as deep as possible to create a reservoir of free water 
large enough to lessen the chance of a ground-water shortage during 
dry periods or when more than ordinary amounts were required. 

In lots 14 and 15, considerable quantities of ground water 
are being derived from shallow deposits of sand overlying clay. Many 


of the wells in this area are in the cellars of the houses, which 
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suggests that the supply of ground water is plentiful. Farther west, 
in lot 15, wells have been dug through thin sand beds into clay. ‘The 
well has then been deepened by augering a hole into the clay at the 
bottom of the well, thus creating a larger reservoir of free ground 
water. The need for such a reservoir does not necessarily mean a lack 
of ground water in the area but rather that the material exposed on the 
Siege of the weld. will met. yield 1ts water readiiy, 

Tiealove: UG and 1/5, tie beds.cf. sand: overlying thé clay are 
very thin and discontinuous. The best wells are where tne sand is 
thickest. A few shallow wells dug where there is little or no sand 
ate: Yeporved. bo he anpemiiveens andra well 6 teeu deep im tot 17, ‘dug 
in clay. was weported to be dry. 

Farther west between Green Creek and the Ottawa city limits, 
Shallow, dug wells are reported to be deriving their water. supply from 
the: contact of the drift and bedrock, 

Except for that part of the road immediately west of Blaclcburn, 
bedrock directly underlying the drift between Blackburn and Green Creek 
is not a good source of potable ground water. A well 75 feet deep in 
lot 12, con. IT (0.F.), near Blackburn, encountered Ottawa limestone 
at 50-feet from surface. The hard, clear water yiclded: by this well 
is reported to be coming entirely from the bedrock. Just west of there 
in lot 15, con. IIT (0.F.), a well drilled 106 feet encountered black 
shale of the Billings formation, and yields water that is brownish in 
colour and has a strong odour of hydrogen sulphide gas. It is used 
for stock purposes only. A well dm lot’15, con, III (0.F.), still 
farther west, reported to have been drilled to a depth of 230 feet, is 
yielding water with a saline taste and a distinct odour of hydrogen 
sulphide gas. Two of the deepest wells drilled for water in Gloucester 
township are along the Blackburn Road. One, in lot 19, con, II COI 


was reported to have been put down to a depth of 53k feet. Bedrock, 
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consisting of brownish shale, was encountered at 84 feet but the rock 
in the bottom part of the well was reported to be grey limestone, The 
ground water yielded by this well is clear and fairly soft. A second 
well, on the farm of Emerson Woodburn in lot 21, con. II (O.F.), was 
drilled to a reported depth of 709 feet, No information was obtained 
about this well except that it yields unlimited supplies of soft, clear 
ground water. 

It should be noted that the ground water derived from the 
bedrock directly under the drift along the road west of Green Greek does 
not contain hydrogen sulphide gas, which renders much of the ground water 
derived from bedrock farther east unpalatable. It may be that the Carlsbad 
formation occurs here instead of the black shale of the Billings formation. 

Wells drilled to bedrock in lot 22 were reported to have 
encountered ground water under considerable pressure in sand beds between 
marine clay and bedrock. The pressure of the water was sufficient to 
force the sand considerable distances up into the casing, thus rendering 
it difficult to obtain sufficient supplies of ground water, To overcome 
this difficulty, the casing in most wells has been driven tightly into 
bedrock, This procedure although effective in shutting off the sand also 
shuts off the water contained in this material. Consequently, the ground 
water delivered by such wells must cone from. bedrock and. is mostly poorer 


in quality than that contained in the sand. 


CYRVILLE ROAD 


The part of the Cyrville Road described in this report extends 
in a southeasterly direction from the community of Cyrville across con, IT 
(Oa to its junction with the Blackburn Road in Lot 22. The length is 


approximately 1 3/4 miles. 
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The drift is comparatively shallow with bedrock, consisting 
entirely of the Billings formation, Roneted tg vad at depths ue ee 
from eO to 45 feet. | 

The drift consists of till overlain with thin, irregular beds 
of clay and sandy clay. The gravelly character of the till makes it a 
fair source of ground water and, consequently, wells dug in this material 
can be expected 40 yield satisfactory supplies from relatively shallow 
depths, The sandy clay also yields dependable supplies of ground water 
to pumping wells. 

Bedrock surface is flat with a relief of only 17 feet inl 
mile. It has been penetrated along the road by six drilled wells, The 
shallow wells yield ground water containing considerable quantities of 
hydrogen sulphide gas but the deeper wells provide vater reported to be 
soft with only faint traces of hydrogen sulphide. It is possible that 
the black shales of the Billings formation, which directly underlie the 
drift along this part of the road and which are considered to be the chief 
bedrock source of hydrogen sulphide gas, are thin in this area. If this 
is the case, the deeper wells have doubtless passed through the Billings 
and are obtaining their ground water from the underlying Carlsbad 
formation. 

Bedrock in this area is not a good source of ground water. 
The deepest well, which penetrated bedrock, was drilled to a depth of 
140 feet and was reported as intermittent. 

The following is a summary of the depths of wells and the 


depths to bedrock, in feet, along the Cyrville Road: 
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Depth to bedrock 
in feet 


In sandy clay | In till 


NAVAN ROA 


The part of the Navan Road described in this report starts in 
Lot 15, con. II (0.F.), immediately west of the Proving Grounds, and 
crosses cons, II, ITI, and IV (0.F.), in a southeast direction to the 
east boundary of Gloucester township in lot 1, con. IV (0.F.). 

Bedrock directly underlying the drift throughout the Length 
of the road has been mapped as the Ottava formation’. However, the 
presence of considerable quantities of hydrogen sulphide gas in the 
ground water yielded by wells drilled into bedrock in the vicinity of 
Blackburn suggests that the drift there is underlain directly by the 
Billings. It is possible that in this area there has been Y change in 
the direction of the fault separating the Billings and Ottawa formations. 

Few wells have been drilled to bedrock along the road and, 
consequently, the thicimess of drift in most localities is unknowm. In 
the vicinity of Blackburn, depths to bedrock are reported to range fram 
50 to 188 feet, being greatest in lot 10, con, IIT (0.F.). No bedrock 


outcrops were observed. 


ik 
Wilson, A. E.: Ottawa Sheet, Hast Half; Geol. Surv., Canada, 
Map 415A, 1958. 
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Marine sand is the chief unconsolidated material exposed along 
the road. It is particularly extensive between Blackburn and the east 
boundary of the tovmship. Some of the desper- wells dug along this part 
of the road were reported to have encountered clay beneath the sande The 
sand beds decrease in thiclmess nortinvest of Blackburn ae clay is close 
to surface at many places. 

In con, -IV (0.F.),. the Navan Road extends southeast from 
the north edge of lot 5 to the centre of lot 1. Information was 
obtained on many dxg wells along this part of the road, all of which 
Se eee nee eyenenes from sand overlying clay. About 50 per cent 
of these wells were reported to have been dug to the top of the clay 
beds. Most ug ain ere wells did not reach the clay, chiefly 
because of Sie ieniidod a attempting to pass through the zone of 
ere Bee ears te above it. It was necessary to dig a well 
into the underlying clay only where the sand covering is thine 

Most of the water supplying these wells comes from the Lowex 
few feet of sand immediately above the clay where much of the sand is 
completely saturated with water, The few wells that have penetrated 
the clay are reported to obtain limited quantities of water from cracks 
extending dovm into it. In some areas the part of the clay beds 
inmediately under the saturated sand has been reported as soft and 
fluid but in most instances it is solid, 

The wells are all non-artesian, that is the source of the 
ground water is the zone of saturation below the water-table. There 
is no evidence that the water is perched although in some instances it 
may be considered as ‘semi-perched'!, where the downward movement of 
the ground water through the sand has been so slowed by the relatively 
impervious clay that the water-table is slightly higher than it would 
be if no clay were presente 

The quality of water from these wells was reported to vary 
from soft to medium hard with no offensive odour except from poorly 


constructed wells. 
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The quantity is sufficient for a normal household and no 
pressure systems were noted along the road. About half the wells are 


pumped by hand and the remainder bailed. 
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Thickness of sand overlying marine clay (in feet) 
tote 1 toi, coy IV (oer eo 


Depths of 51 dug wells (all in sand), .in feot, 
hots isho<S, scorn. eivd (Osi, } 


Mins 
Max. 
Aver. 


No drilled wells were reported along the road. This is 
because satisfactory quantities of potable ground water can easily be 
obtained from the less expensive, shallow, dug wells. 

Most wells located along the Navan Road between lots 6 
and 10, con, III (0.F.), are similar to those previously described 
between lots 1 and 5,. con. IV (0.F.). The material exposed on the 
surface is predominately marine sand overlying clay. Groundwater 
Supplies are chiefly obtained from wells dug into saturated sand beds 
immediately above the clay. The depths of these dug wells range from 
9 to 17 feet, with an average of 15 feet. 

Near Blaciburn, several wells have been recently drilled to 
bedroc!: to Beet ground water for same houses under construction, In 
most instances the water is unsatisfactory for domestic use because of 


the hydrogen sulphide gas associated with it. 
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A general log of the wells drilled in the area about 
Blackburn is as follows; 
Feet 
Ope re. Ee Ceoeonessreeseeonee sand s some water 
12 FO 50 seeeeseecevee- red clay; no water 
SO FO 110 wesseccscceses blue clay; no water 
ILO GO 120 ancsesenesesss hardpan; no water 
120 GO LES sesescrcsvenee Line, white sands; little water 
LARS PLUS acevo secceeeee black shale; water with 
hydrogen sulphide gas 

Two drilled wells in lots 11 and 12, con. II (0.F.), nortivest 
of Blackburn, are reported to obtain excellent supplies of hard, clear 
ground water from the bedrock directly underlying the drift. It is 
believed these wells were drilled into the Ottawa formation whereas the 
Billings was encountered in those wells whose waters contain hydrogen 
sulphide gas. 

The occurrence of ground water along the Navan Road between 
lots 11 and 15, con. II (0.F.), is limited. The unconsolidated material 
exposed along this part of the road consists of thin beds of sand overlying 
clay, which, in turn, is thought to overlie rocks of the Ottawa formation. 
Only three wells are known along this section of the roads; all are dug 


and one has been reported as intermittent. 


ROAD BETWEEN LOTS 6 AND 19, CONCESSION TIT (0.F.) 

This road extends from its junction whih the Navan Road in lot 
6 of at ae along the boundary between cons, III and IV (0.F.), to lot 
10, and hence west across con, III to lot 19 where it joins the Blackburn 
Road in the vicinity of Green Creek, 
3 The Billings formation underlies the drift along the entire 
length of the road, HElevations of bedrock surface, ranging from 128 
to 137 feet above sea~level, were computed for some wells drilled in 
lots 11 and 12, and are slightly lower than those in the floor of the 
shallow valley believed to lie beneath the Blackburn Road about 1 mile 


to the north, The thickness of the overburden along the road is about 


90 feet. 

Overburden along the road consists of waterlaid material, 
chiefly marine clay overlain by irregular beds of sand. Clay is the 
dominant material exposed between lots’ 6 and 9 farther west; sand is 
more common and reaches its maxinum extent between lots 16 and 19. 

Clay is again exposed in the valley of the east branch of Green Creek 
in lots 15 to 18. Beds of outvash gravel, up to 5 feet, were reported 
between the marine clay and underlying bedrock in some localities along 
the road. 

sand is the chief source of ground water for the dug wells. 
The shallower of these wells reached the underlying clay but few of the 
deeper wells, because of the fluid condition of the saturated sand, 
reached the clay, The thicimess of the sand beds varies greatly. In 
lot 15, they are reported to be at least 25 feet thick but in lot 14 to 
be only 10 feet thick. The water from the sand is clear and fairly hard 
and there is enough to satisfy the demands of normal usage. Little 
"ground water was reported from the clay. 

several small springs or seeps issue from the contact between 
the sand and underlying clay in the valley of the east branch of Green 
Creek, The aggregate flow of these seepages is sufficient to maintain 
small stream during the greater part of the year. 

information is limited concerning two drilled wells in Lots 
6 to 7, cone IV (0.F.), but the water Gee these wells, whose depths 
were reported as 150 and 500 feet respectively, contains macenbresie 
quantities of hydrogen sulphide gas, It is, accordingly, assumed that 
both wells are in Billings shale from which at least part of the water 
is derived, 

Most wells drilled to bedrock are in lots 11 and 12. The 
quality of the ground water has been variously described as soft, hard, 


Baline, and containing considerable quantities of hydrogen sulphide gas. 


Pe ae 


It is believed that the water contaminated with the hydrogen sulphide is 
derived chiefly from bedroci: whereas the other water is chiefly from 
gravel. beds lying between the clay and bedrock, The quality of this 
ground water is similar to that yielded by gravel beds drilled to the 
south along the Russell and Baseline Roads, 

The log of one well in lot ll, the water from which was 


reported as saline, is as follows; 


Feet 


GO 50 85 maar esen ene ean ane enr aoe clay 
DOILCO 70. a6 ews wom eeasleneeas) PAVE. ULounsaline waver 
16) plus eo oR eh ee ORM eR He HHS bedrock 


The gravel beds underlying the clay do not always contain 
ground water. On one farm in lot 14 four dry wells were drilled into 
the gravel. 

A well located in lot 18, con. IIT (0.F.), at the junction 
With the Blackburn Road, was drilled to a depth of 156 feet with bedrock 
reported at 100 feet. The water from this well is clear but saline, 
Suggesting that it is coming fro: grevel beds beneath the clay rather 


than from bedrocl:, 


SECOND RIDGE ROAD 

This is a short, well populated. road that crosses the east- 
central part of Gloucester tommship westerly from lot 7, con. V (0.F.), 
to Lot 15, con. IV (0.F.), about $ mile south of Blackburn Station. 
The road has been called 'Second Ridge Road! primarily to differentiate 
it from the Ridge Road (Bortiwrick Road), which parallels it about 
1 mile to the south, Both roads are similarly situated along the top 
of a north-facing bluff on the north side of parallel sand=covered 
ridges. 


Bedrock directly underlying the drift along the entire 
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length of the road consists of the Billings formation, but no outcrops 
are known. 

Overburden exposed along the road consists chiefly of marine 
clay overlain by irregular beds of sand. The thickness of the overburden 
as indicated from the log of a well “drilled” in Lot 11, ‘con, V (O.F.); 
is about 180 feet. Clay is close to the surface at the east end of the 
road but is overlain by thick beds of sand along that part west of lot 
12. The extent of the sand there fan. orien S with that of the sand 
exposed along the Ridge Road to the south. 

The same difficulties are met in obtaining a satisfactory 
supply of ground water along the 'tSecond Ridge Road! as in other areas 
where sand beds overlie relatively impervious marine clay, The sand 
immediately above the clay is frequently saturated with water and flows 
into the well making it difficult to reach a depth where a sufficient 
supply of ground water can be obtained, It was also reported that in 
some wells where the tile lining was placed daaeeniy on tne clay, a 
considerable part of the ground water in the overlying sand was 
prevented from entering the well, This problem could be solved to a 
preat extent by the use of well screens, 

A number of intermittent, dug wells occur along the east end 
of the road where the sand deposits overlying the clay are thin, In 
such wells the water-table probably drops in times of drought to a point 
where there is insufficient permeable material, saturated with water, 
exposed on the sides of the well to yield wea ie eee Water. 

To overcome this difficulty these wells should be deepened, into the 
clay if necessary, and thus create a larger reservoir of free water 
that would be available when needed. 

No wells were reported to derive their entire supply of ground 
water from clay. large quantities of ground water were reported to be 


available in the thick sand beds west of lot 12. Several small springs 


and seeps, which usually indicate the contact of sand and underlying 
clay, occur along both flanks of the ridge. Most of these have not been 


plotted on the accompanying map. 


Thickness of sand along the Second Ridge Road 
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Only one drilled well is Imown along the Second Ridge Road. 
This well, in lot 11, con. V (0.F.), was reported to be 200 feet deep 
with bedrock at 180 feet. Although the quality of the ground water is 
saline it is considered adequate for watering stock but not sufficiently 
potable for drinking. Overburden encountered in this well consisted of 
175 feet of marine clay overlain by 5 feet of sand. The absence of 
hydrogen sulphide gas, generally associated with ground water from 
the black shales of the Billings formation, suggests the source of 
the water to be either the Carlsbad formation or gravel beds lying 
above the Billings. Gravel was not mentioned in the log of the drilled 
well and it is, therefore, assumed that the Billings formation is thin 


and the well has reached the Carlsbad, 


RIDGE ROAD (BORTHWICK ROAD) 
This road crosses the east-central part of Gloucester 


township in a westerly direction from lot 8, con. VI (0.F.), to the 


oes 


Ottawa city limits in lot 1, con. VI (R.F.). Its west end is about $ 
mile southeast of the community of Hawthorne. Most of the road lies 
along the north edge of the crest of an elongated sand ridge. 

Rocks of the Carlsbad formation directly underlie the drift 
along the entire road but no outcrops are known, 

Except for small areas where the sand is thin and clay near 
the surface in lots 13, 14, and 15, at the extreme west end, the 
overburden consists of extensive beds of sand overlying marine clay. 

There is no shortage of ground water along the east end of 
the road where the sand is thick, One well, dug 15 feet in the sand, 
was reported to yield sufficient quantities of potable ground water for 
both domestic and farm use. Numerous small springs and seeps along the 
bottom of the bluff on the north side of the ridge indicate the presence 
of substantial quantities of ground water. The sand overlying the clay 
is, however, thin in parts of lots 13, 14, and 1G, COle VN (Us".), aud 
it is in this area (lot 14) that the only intemittent well was reported. 
This well was dug 20 feet almost entirely in marine clay. In lot 16, 
the thickness of the sand is only about 4 feet, and shallow wells here must 
be dug some distance into the clay to form a large enough reservoir of 
free water to provide adequate supplies of ground water. 

Depths of dug wells alongs the east half of the road between 
Lots 8 and 15 range from 10 to 30 feet with an average of 14,5 feet, 

satisfactory supplies of ground water are reported fron 
shallow wells dug in the drift along the west end of the road between 
lot 17 and lot 1, con VI (R.F.). Most of the water is from saturated 
sand beds immediately above the clay. Some wells have reached the clay, 
but in most instances the sand was reported to be too fluid to permit 
digging the well more than a few feet into it. In the spring the 
ground along the lower edges of the bluffs, where the contact of the 


sand and the underlying clay appears at the surface, is exceptionally 


ae 


wete Small gullies formed by the sloughing off of the saturated sand 
are common along the sides of the bluffs, 

Borthwick Springs, in lot 19, con. IV (0.F.), on what was 
once the Borthwick farm, consist of several small springs and seeps, the 
water from which was once held in high esteem for its medicinal 
properties, The springs are no longer in use and when visited in 
september 1951 consisted of several small neglected pools of water 
Bituated in a flat, clay plain about 300 feet north of a steep north- 
facing bluff, There was no visible flow to the water, which apparently 
is seeping slowly out of the clay. The water has a saline taste not 
unlike that from gravel beds below the clay elsewhere in the township. 
The water for the springs is probably coming either from the underlying 
Carlsbad shale or gravel beneath the clay whose components are chiefly 
shale derived from the Carlsbad, Bedrock in the vicinity of the springs 
is eons to be about 50 feet from the surface. 


Sand and gravel beds yielding large quantities of potable 
ground water were reported to have been encountered beneath the clay by 
seweral welis drilled along the road, However, they are peas not 
Bpeneive e850 Wil nov be encountered by every drilled well, 

The writer believes that there are sufficient quantities of 
ground water to supply a larger number of houses than there are at 
present along the west half of the road. However, it must be pointed 
out that no surface drainage system that would remove much water from 
the saturated sand beds above tne clay should be constructed. 

Two lone time residents of the Ridge Road have stated that 
the supply of ground water available in the drift was decreased notice-~ 
ably during the past 25 years. Springs that formerly occurred along 
the bluffs have gone dry, anc other areas that were commonly wet for 
part of the year are now always dry. 

Seven drilled wells, all the wells of this type in the 


locality for which information was. gathered, were reported along the 
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west half of the Ridge Road between lot 17, con, IV (0.F.), and lot 3, 
con. VI (R.F.). The elevations of the surface of bedrock in five of 
the drilled wells apparently decreases rapidly along the road east from 
Lot: Oye there, being a drop of about 100 feet in 1 mile with a correse 
ponding increase in the thickness of the drift. The absence of drilled 
wells along the east half of the road is doubtless because of this 
ancrease in the thickness of the drift and the east with which satisfact- 
ory supplies of ground water may be obtained from the sand. 

The deepest drilled ane the locality is in lot 4, con. VI 
(R.F.), about + mile -south of the road. This well is 37@ feet deep 
with bedrock at 40 feet. The water was reported to be soft and clear 


with a slight mineral taste. A general log of the well is as follows: 
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6 to 8C ccatala aia rie clay; no water 
3) to 40 seeceser . Clay and boulders (till ?); no water 
40 plus <Keeeeee shale; water at several horizons 


Excellent supplies of hard, clear ground water at a temperature 
of 43.5 degrees fahrenheit was reported from a well drilled to a depth of 
105 feet in lot 20, con. IV (0.F.). The source of the water was stated 
to be a layer of compact gravel or hardpan below the clay. Carlsbad 
shale was encountered at 97 feet in a well drilled to a depth of cle feet 
in lot 19, con. IV (0.F.). No gravel or hardpan was encountered. The 
water in this well was reportec by the driller to come from the bedrock. 
Tt is only slightly saline, Slightly saline water was encountered in 
another well drilled to a depth of 186 feet in lot 7, con. IV CO. es) « 


Tt occurs in ruming sand underneath about 170 feet of marine clays 


RUSSELL ROAD 
The Russell Road, which serves as a connecting link between 
the city of Ottawa and the communities of Hawthorne, Ramsayville, and 
Carlsbad Springs, is an important road in the east-central part of 


Gloucester tovmship. It extends from the Ottawa city limits in lot «, 


ee 


cons VI (R.F.), to the east boundary of Gloucester township in lot 1, 
CON. ri (O.F.). The road is-well populated by farmers and by other 
persons chiefly employed in the city of Ottawa, and there are a 
relatively large ee of wells along it. 

The drift along the Russell Road, as along the Ridge Road on 
the north, is underlain by rocks of the Carlsbad formation. Depths to 
bedrock along the west part of the road, between the Ottawa city limits 
and a point in lot 6, con. VI (R.F.), about 1 mile west of the comunity 
ot ees range from 20 to 30 feet. East of this point bedrock 
drops off abruptly and the drift is from 180 to 197 feet thick for a 
oe of about oh miles east of Ramsayville. Tt then gradually 
decreases ah at Carlsbad Springs it is reported to be about 50 feet 
yelalen ar Bedrock outcrops at only one place, a small creek in lot A, 
con. VI (R.F.). A well drilled to a depth of 169 feet at Ramsayville 
failed to reach bedrock. The elevations of the bedrock surface at 
Carlsbad Springs are from 30 to 40 feet lower than west of Ramsayville. 

The unconsolidated material exposed along the Russell Road 
consists of marine clay overlain in places by various thicknesses of 
sand. Except for small areas in lots 12, 14, and 15, the sand is not as 
wilGk AS e10ne une Ridge Road, The Russell Road, in part, Lies along 
the top of a fairly steep, north-facing bluff believed to have been 
formed by Ottawa River when it was at a higher elevation, The material 
exposed on this bluff is marine clay with only a little sand here and 
there and, consequently, few springs or seeps were reported. 

As the cover of sand is thin many shallow wells dug along the 
Russell Road obtain ground water from the clay and only three wells were 
reported to be intermittent. This is in contrast with other parts of 
the township where most oe dug in clay are reported as Tlow in 


sumner! or dry for a part of each year. The clay along the Russell 
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Road may not be as massive as elsewhere and may contain irregular lenses 
of silt and fine sand that yield their water content more readily to 
wells, This is true for the clay in the vicinity of Orleans along the 
Montreal Road, 

The water from a few wells dug in the clay has a faint odour 
of hydrogen sulphide gas. his is probably due to decaying organic 
material carried directly into the well by surface water, Water from 
such wells may be contaminated anc should be tested before being used 
for drinking, 

some farmers in clay areas have constructed small dugouts 
or cisterns adjacent to their barns into which excess surface water fran 
nearby fields is drained by a system of tiles or ditches. Water from 
them is pumped into the barn for stock use. 

The entire water supply for Johnston!s Hotel in Carlsbad 
Springs is reported to come from a well dug 15 feet in clay, This is 
unusual and it is believed that the source of much of the ground water 
is some more permeable material, such as sand, interbedded with the clay. 
Tt is possible, too, that the ground water in this well is coming from 
bedrock or gravel beds beneath the clay, the water being under sufficient 
pressure to force it up through the clay, 

The northern extremity of a large area of sand south of the 
Russell Road occurs in lots 12, 14, and 15, and is yielding satisfactory 
quantities of ground water to several shallow wells dug into ite Most 
of the water occurs in the sand immediately above the clay, A well in 
lot 14, con. VI (0.F.), on the south side of the road is dug 10 feet 
into the sand, and yields enough ground water for both domestic and 
stock needs. This water is pumped a distance of 300 feet from the 
well to the house and barn on the north side of the road. In lot 11, 


enough ground water for domestic purposes is pumped from a well dug 12 


tn 


feet in the sand some 900 feet south of the road. 

Satisfactory supplies of eee water are ee obtained from 
shallow wells dug on a ei sand ridge about 3/4 mile north of the 
Russell Road in lots 10 and 11, con, VI (0.F.). The sand there is about 
9 feet thick, This sand ridge contimes east and passes about 200 feet 
north of the Carlsbad Springs fore where it is from B to 4 feet thick. 
The hotel obtains its water supply from the sand, through a network of 
tiles laid on the clay at the base of the sand on the hillside immediately 
behind the hotel, The water is drained into a shallow well at the foot 
of the bluff and thence pumped into the hotel. | 

sand ees not used along the Russell Road, The sand is 
so fine that it would plug the screen and render the well useless. 

Gravel beds containing ground water, and in many places 
considerable quantities of inflammable gas, have been encountered 
beneath the clay by several wells drilled along the road. The pressure 
ape tbs water and associated gas combine to force the water up the well 
and at tariee to cause it to flow. The water issuing from one flowing- 
artesian well, in lot 2, con. VII (0.F.), east of the community of | 
Carlsbad Springs, is coming from gravel beds beneath about 61 feet 
of clay. A second well, in Carlsbad Springs, 150 feet deep encountered 
Carlsbad shale at 50 feet. The water in this well has a high sulphur 
content and is believed to come from a different aquifer to that in 
the first well. 

Wells drilled into bedrock along the Russell Road west 

of Ramsayville yield water containing both hydrogen sulphide gas and 
dissolved mineral salts. Bubbles issuing from the water commonly burn 
with a bluish flame. In this locality, more potable ground water is 


obtained from the upper parts of bedrock than deeper, Probably much 
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of the ground water encountered at depth has travelled a longer distance 
through the rock than water near the bedrock surface and has had a 
greater opportunity to dissolve mineral salts. In neither case is much 
ground water available, 

The water from wells drilled to bedrock east of Ramsayville 
is more saline. In lots 18 and 19, con. V (0.F.), ground water is 
' obtained at the bedrock surface by two wells 189 and 200 feet deep 
respectively. The water, although containing considerable dissolved 
mineral re is reported to be sufficiently potable for both drinking 
tera stock, 
Examples of the high mineral content of the ground water in 
| the gravel ‘and shaly bedrock underlying the clay and the pressures to 
which it is subjected at depth occur in the vicinity of Carlsbad springs. 
There several mineral springs result from ground water being forced to 
the surface through cracks in the clay. These springs led to the 
development of Carlsbad Springs into a health resort of some prominence. 
At present there are three hotels, all with wells yielding ground water 
containing dissolved chemical salts, in the community. These wells are 
either springs that have been dug out or wells drilled through the clay. 
Excellent descriptions of the mineral content of these waters have been 


published by Satterly and Elworthy +s ae 
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1 Satterly, John,and Elworthy, R. T.: The Radioactivity of Some 
Canadian Mineral Springs; Mines Branch, Canada, Bull. No. IG Dts Ly 
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® Elworthy, Re T.: The Chemical Character of Some Canadian Mineral 
Springs; Mines Branch, Canada, Bull. No. 20, pte Tt, ph, 85, 164 (1918), 
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ROAD BETWEEN CuNCESSIUNS VI AND VII (OTTAWA FRUNT) 


This section describes that part of the road between lot 
10 where it branches off the Russell Road and lot 20 where it joins the 
Base Line Road. The part east of lot 10 has been described in the 
section on the Russell Road. 

The Carlsbad formation directly underlies the drift all along 
the road. The wide, shallow valley in the bedrock surface that lies 
beneath much of the central part of the township is velieved to 
underlie this road and the drift is, consequently, thick. Bedrock was 

reported at about 110 feet in lot 10, con. VII, (..Fe), a figure 

that may not be true as it was obtained by driving a small diameter 
pipe down through the clay until it stopped. The elevation of bedrock(?) 
at this point is 138 feet abcve sea-level. A well drilled to a depth of 
206 feet, in lot 16, con. VII (U.F.), did not reach bedrock and in 
lot 18 of the same concession a second well drilled to a ce.th of 1,744 
feet reached bedrock at 200 feet. The second well is on the farm now 
owned by Ce Re Nicholson, It is one of the deepest in the township 

and was drilled during 1900 anc. 1901 in a search for oil~bearing 
rocks, A log of the well is included in the back of this paper. 
The elevation of bedrock surrace in this well is-abovt 73 feet above 
sea~level. 

vand is the most common unconsolidated material exposed along 
the road and, except for small areas in lets 10, 17, and 18, constitutes 
the chief source of ground: water for shallow, dug wells, faeerer: 
some twenty wells were reported to obtain satisfactory supplies of ground 
. water from the sand, They range in depth from 8 to 28 feet with an 
average of 15.feet. 

The thickness of the sand ceposits along the road in lot 10, 
con, VII (L.F.), varies and one farmer in the area has had to dig a 
well 16 feet deep some 700 feet south of his buildings where the sand 


beds are thicker than nearer by'to obtain his water supply. 


Much sand is exposed on the surface in parts cf lot 14, con. 
VII (0.F.). In this locality a well dug 15 feet in the sand yields 
sufficient ground water to supply the domestic and stock needs for a farm 
but is about a 4 mile north of the buildings. This unusually great 
distance indicated the wide variation in the capacity of the different 
unconsclidated materials in the locality to yield satisfactory supplies 
of ground water. The clay underlying the sand is a poor source of 
water, In areas where the sand beds are thin, some wells have been 
dug into the clay, not with the hope of obtaining much ground water 
from it but to form a larger reservoir to store fresh water derived 
from the thin layer of sand. Clay is the source of water for a well 
dug 12. feet deep in lot, 10, con. VIL (v.Fs).) Thisiwell. yields.a 
limited supply of brownish water that emits a slight odour of hydrogen 
Sulpnide gas, possibly from decaying crganic material carried into the 
well by surface water, 

Excellent quantities of ground water under considerable 
pressure were reported in beds of 'black gravel! directly overlying 
bedrock, The water is usually accompanied by gas that burns with a pale 
blue flame, Because of the high confining pressure the gravel commonly 
comes up into the casing during drilling operations, To cvercome this 
undesirable condition, the ariller is compelled to drive the casing down 
to bedrock, and that prevents the water in the gravel from entering the 
well, As a result, such wells are entirely dependent upon bedrock for 
their ground-water supply. 

The dissolved mineral content of the ground weter from the 
"olack gravel! and from bedrock immediately underlying it is generally 
too great to allow the water to be used for domestic and stock purposes. 
For instance, a well 200 feet ceep in lot 18, con. VI (..F.), was drilled 
into bedrock. Beds of "black gravel! containing large quantities of 
Saline ground water under pressure were encountered in this well between 
190 and 195 feet. However, in lot 15, con, VII (u.F.), a well drilled 


206 feet through marine clay and into 'black gravel! yields water that 
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is only slightly saline and can be used by both humans and stock, The 
water is under considerable pressure and rises almost to the surface. 

It is not definitely known if bedrock isthe source of any 
ground water for wells drilled along the road, The upper part of the bedrock: 
is soft and the drillers cannot be certain as to the exact depth at which 
bedrock was reached, It has been stated by various well owners that 
limited supplies of ground water can be cbtained from bedrock, but no 


information has been received that would substantiate this. 


RUAD BETWEEN CUNCESSIUNS VII AND VIII (OTTAWA FRUNT) 

This road, sometimes called the ciperville Road, extends 
across the southeast part of the township from its east boundary south= 
west to the Base Line Road. 

The Carlsbad formation directly underlies the drift all along 
the road, Information regarding depths to bedrock along the road is 
scanty except at three wells drilled in lots 13 and 14, con. VII (0.F.), 
near Piperville. Bedrock was reported to have been reached in these wells 
at depths ranging from 100 to 120 feet. No information was available at a 
fourth well drilled in lot 7, con. VIII, (v.F.). The elevations of the 
bedrock surface beneath Piperville oi 150 to 156 feet above sea~level, 
that is about 80 feet higher than beneath the road separating cons. VI and 
VII 1+ miles to the north, Apparently the Biatice valley in the surface of 
bedrock to the north is less definite here. 

The overburden exposed along the road consists eee eee 
of marine clay overlain by various rene of sand. Clay is close to 
the surface in lot 1, at the east end, where a covering of only 1 foot or 
2 feet of sand was reported. The sand is 5 to 14 feet thick between lots 
5 and 7, Clay is exposed on the surface in a small area in lot 8, cons 
VIII (0.F«), and also in the vicinity of Piperville. Thick sand deposits 
occur between lot 14 and the Base Line Road, the greatest thickness being 


in lot 18 where it was reported to be about 12 feet. 
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Fair quantities of ground water can be obtained from shallow 
wells along the road, the most satisfactory supplies being from 
Where the sand is Magee aie The water~bearing horizons are at the base 
of tue sand iret ee eda ve the clay. Wells dug entirely in the clay, 
ues example those in the vicinity of Piperville, are generally inter- 
mittent and yield brownish water that eee. smells of hydrogen 
sulphide Say The lack of satisfactory supolies of ground water at 
shallow seotne in the Piperville area is no doubt why there are drilled 
wells in that locdity. one farmer has supplemented his eater supply by 
a system of tiles and ditches through which excess surface water is 
drained from adjacent fields into a large diameter well dug in the clay. 
The water is used for stock, 

No gravel beds were reported along the road between the marine 
clay and bedrock, These materials apparently exist only north ‘of the 
road Where they partly fill the shallow bedrock valley that extends 
through much of that area, 

Flenty of ground water, most of which is, however, too saline 
to be used, is reported to occur at the contact between the drift and. 
bedrock or in the upper few feet of bedrock, Iwo wells were drilled 
to bedrock on one farm in lot 14, con. VII (0.F.). The water from the 
first well contained so-much dissclved mineral salt that it could not be 
used, That from the second has a saline taste but is sufficiently 
potable to be used by both humans and stock, Neither the confining 
pressures of the water beneath the clay nor the volume of gas associated 
with the water is as great as farther north where the (black gravel! 
was encountered, 

No well was reported to penetrate bedrock very far and) con= 
Ssequently,little is known about the quantity or quality of ground water 
to be expected from the bedrock, It is doubtful, however, if large 


Supplies of ground water could be obtained from this SOUrCee 
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ROAD BETWEEN CUNCESSIUNS VIII AND IX (OTTAWA FRONT). 


' 


The Carlsbad formation is believed to directly underlie the 
drift directly all along this road. 

The thickness of the drift is not known, and bedrock does not 
outcrop anywhere, but, judging from the elevations of the bedrock 
surface at drilled wells along the two roads adjoining on the north and 
south, it seems probable that deeper wells drilled along the road being 
considered must have penetrated close to, if not into, bedrocke 

The overburden exposed along the road consists chiefly of 
marine clay overlain by various thicknesses of sand. The sand is 
thickest along the east part of the road between lots 1 and 7, but 
decreases in thickness to the west and in many localities consists of 
mere layers of sandy loam overlying the clay. 

ALL wells between lots 1 and 7 are of the shallow, dug 
type deriving their supply of ground water from the sand. Most farms 
have two such wells, one at the house and the other at the barn, which 

-are reported to supply sufficient water for both domestic and stock 
purposes. No drilled wells were reported from this locality, which 
ee eee indication that adequate supplies of potable ground water 
can be obtained from the sand, 

Clay was reported in all dig wells west of lot 8 where the sand 
beds are thinner. Most of these wells are deeper than those at the east 
end of the road and do not yield as satisfactory a supply of ground 
water, The lack of overlying sand beds to filter the water has resulted 
me some instances in its being brownish coloured and Seine Ce ee 
of hydrogen ie ene The shallow wells dug along this part of the 
road have been described as "intermittent" or "Low in summer" and should 
be deepened if an increased supply is required, 

Because most shallow dug wells are inadequate several wells 
have been drilled along the west, part of this road. A well drilled to 


a depth of 90 feet in lot 9, con. IX (0.F.), yields large quantities 
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of soft, slightly mineralized ground water, reported to be coming from 
beds of gravel beneath the clay. In lcots 11 and oe GOlls iin hes 

two wells, drilled to aenthe of 155 and 70 feet respectively, were 
reported to yield ground water too saline to be used. In both wells this 
water is also coming from gravel beds beneath the clay, No information 
was obtained as to the depths tc bedrock, 

With two exceptions all wells along the road between lots 16 
and.20 are of the drilled type. Most of the water encountered is under 
pressure and rises sonie distance up the wells, It is, however, 
frequently saline and cannot then be used for domestic purposese 

The information for most drilled wells along the road is too 
incomplete to permit a satisfactcry explanation to be made for the 
considerable variations in the mineral content of the ground watere 
It is suggested that the more saline water is probably coming from bedrock 
and the better water from sand and gravel beds between the clay and bedrock, 

Depths (in feet) of wells alone the road are summarized in’ 
the following table. [Examination of the column for drilled wells 


indicates that the deeper wells yield the more highly mineralized water: 
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ROAD BETWEEN CUNCESSILN X (UTTAWA FRONT), GLOUCESTER TUWNSHIP, 
AND OSGUUDE TUWNSHIP | 
This road marks the east part of the boundary between Gloucester 
and usgoode townships, 
The Carlsbad formation directly underlies all the drift along 
the road except at tHe west end where rocks of the Nepean formation have 


been carried up to bedrock surface along the Gloucester fault, the upward 
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projection of which crosses the road in lot 19, con, x Lay he) « 

The thickness of the overburden varies from about 90 feet 
along the west and central parts of the road to 43 feet at the east 
end. This variation is not due to changes in the elevation of the land 
surface, which is relatively lined along the road, but to a gradual rise 
in the altitude of the bedrock surface from 161 feet above sea=level in 
lot 13 to 215 feet in lot & at the east end of the road. This is 
the highest elevation reached b7y bedrock anywhere in the southeast 
part of the township and indicates that the wide, shallow, drifte 
filled valley in the bedrock surface, known to exist throughout much of 
the east~central part of the township, does not extend into this area, 
It is believed that more potable waters would be obtained by drilling 
outside of this part of Gloucester township to the south and east, 

Overburden exposed along the road is similar to that along 
the road to the north between cons. VIII and IX (0.F.). The material 
consists chiefly of a layer of fine sandy loam overlying marine clay. 
Most of the shallow, dug wells along the road are between lots 8 and le, 
Where the road is thickest, 

Three drilled wells are known to occur between lots 1 and 5, 
These wells, all of which are in lot 5, were reported as obtaining 
excellent supplies of potable ground water from gravel beds beneath 
the clay. The gravel was described as being 2 to 3 feet thick and 
to lie on bedrock, une well penetrated about 8 feet of bedrock, and 
the water is lightly saline to the taste but is sufficiently potable 
for domestic purposes. Bedrock was not reached in the other two wells. 
There are no drilled wells along the road between lots 6 and ll, 
which Peianes the community of Edwards, . The sand pees overlying the 
clay along this section of the road are relatively thick and sufficient 
supplies of ground water can be readily obtained from shallow wells dug 
through the sand to the top of the clay or, if larger reservoirs: are 


desired a short distance into ite 


The ground water under the greatest hydrostatic pressures 
was encountered in the well nearest the Gloucester fault, Farther east, 
away from the fault, the pressures decrease until finally the static 
level of the water in the wells is several feet below the surface, 

It is believed that the flowing-artesian wells owe their 
presence chiefly to the Gloucester fault. The slow movement of ground 
water percolating south and wouthwest down the dip of the bedrock would 
be arrested by the impervious fault zone resulting in an accumulation of 
ground water under considerable pressure along the northeast side of the 
fault. An irregular ncertheast-facing scarp, which in the south part of 
the township may reach a height of 100 feet, is believed to occur along 
‘the fault and would interrupt the normal movement of the ground water 
along the surface of the bedrock, This ground water occurs chiefly in 
gravel beds between the bedrock and the overlying clay but may also be 
present in the upper few feet of bedrock, which in many places is 
reported to be partly weathered and gravelly in texture. Gravel lying 
directly on bedrock is reported to be the principal source of water for 
the flowing-artesian wells. 

Hydrogen sulphide gas is associated with much of the water 
‘from wells drilled close to the northeast side of the Gloucester fault. 
This objectionable gas decreases in quantity farther east but in the same 
direction the amount of total dissolved solids in the water is reported 
to increase, In lot 14, for instance, there is little hydrogen sulphide 
gas but the dissolved mineral content is high, 


A summary of the depths (in feet) of the wells along the road 


- is as follows: 


s ocneeeeementansnnenaadiinetaetinaaieainene ste 


A RE RN AR I AN A RN NE tl mse me 


Dug. —s Intermittent | Drilled .d 


Between lots 12 and 17 satisfactory supplies of potable ground 
water can be obtained with difficulty. The sand covering is extremely — 
me and wells dug into the drift are chiefly dependent upon the clay 
for their supply of ground water. The ground water from wells of this 
type is sufficiently potable for domestic purposes, but the wells can 
readily be pumped dry and few yield enough ground water to satisfy a 
farmer's needs. It is believed that the best method of obtaining 
sufficient ground water a this area is by constructing larger dug wells. 
This should be done in the late summer when the water—table is normally 
at its lowest point. Such wells would provide a reservoir of free water 
for use when shortage might otherwise occurs 

Shallow wells dug in the clay along the road are mostly 
Situated near the farmhouse, the deeper, drilled wells being.near the 
barn or in the fields where the water would be more readily available 
for the stock, the reason being that the ground water from wells drilled 
into bedrock has too high a mineral content and too frequently gives off 
a disagreeable odour of hydrogen sulphide gas for drinking. It was 
reported that even cattle take at least a week to become accustomed to it 
when they are first brought into the area, The capacity of the drilled 
wells is, however, largee 

Flowing—artesian wells, and wells in which the. ground water is 


under considerable pressure, occur in lots 17, 18, and 19 en the northeast. 
Side of the Gloucester fault. These wells are part of a belt that crosses 
Gloucester and Usgoode townships close to and more or less parallel with the 
Gloucester fault. The most important is that occurring at the Royal 
Canadian Navy Establishment in lot 19, con. X (uU.F.). ‘This well was drilled 
87 feet to the surface of bedrock and at that depth encountered ground water 
under sufficient hydrostatic pressure to force it 20 feet above the surface 
and to supply the entire establishment as well as several adjoining houses. 
The volume of water issuing from adjacent flowing-artesian wells, however, 


decreased or stopped entirely when this well was drilled, The rate of flow of 
one well in lot 18, con. IX (U.F.), was measured at 21 gepehe on August 10, 1952, 
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Community Supplies 


The ground-water conditions of all communities in Gloucester 
township were investigated. The two more important, Cyrville and Urleans, 


+ 


are described in detail below but ciscussions of the others will be found 
in the section dealing with the rcad on which they are situated, Maps 
showing the location of all wells in Cyrville and Srleans for which 


information has been obtained and compilation sheets describing most of 


the wells will be found at the back of this reporte 
oe 


The area descrivced in this section includes bhe ccmmunity of 
Cyrvilley shown on the detailed map at the back of the report, and the 
built-up areas imeciately adjacent in lots 25 and 26, con, 1, and lots 
26 andeAy, sconeuhiolusks)s 

The Billings formation, consisting mainly of dark, almost 
black shale with a total thickness of about 200 feet, directly underlies 
the drift throughout the area, The thickness of the drift is rarely greater 
than 10 feet, anc there are numerous outcrops in lot cbs Ucn, ST aD oe 

Marine clay constitutes most of the overburden exposed at the 
surface. Beneath the clay, aud directly overlying bedrock, there is in 
most places 2 to 3 feet of stony till, the stones being principally formed 
of rocks of the Billings fcrmationa Exposures of stony till are a good 
indication that bedrceck is close to the surface. Thin layers of sandy loam 
overlie much of the clay in the southern part of the locality. Un this 
Sandy soil several large gardens have been developed whose produce are 
marketed chiefly in the nearby cit:, of Ottawa, 

Water wells in the Cyrville area can be divided into three main 
types: (1) wells dug just to bedrock surface; (2) wells dug to bedrock surface 
and then extended into bedrock a few feet by picking or blasting; ineluded in 
this group are those dug wells with holes drilled in the bottom: (3) drilled 
wellse aesp vary greatly in depth, but all derive their ground water supply 
from the Billings formation. ‘The depths of the dug wells vary from 5 to 35 
feet, with an average of approxinately 14 Leet, anc the deeper wells drilled 


into bedrock are 85 to 175 feet deep, with an averace of 82 Peete 
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At present there is no great shortage of ground water in the 
Cyrville area, This is surprising when it is remembered that the principal 
sources of water in the area are clay and shale, both of which are normally 
considered to be poor aquifers, Geological conditions, too, appear to be 
unfavourable for large ground-water supplies. Cyrville is on the north 
limb of a synclinal structure the beds of which have a low, southerly dipe 
The intake area for the ground water is considered to be entirely local. 

une drilled well of unknowm depth was reported to be capable of 
.yieldiag 1,000 galions an hour, The water from this particular well is used 
both for domestic purposes anc to supply a large garden, A second well, drilled 
140 feet into bedrock in lot 27, con. II (u.F.), was reported to be capable 
of yielding 1,600 gallons an heur. The water is used for irrigating a large 
garden, . 

The least satisfactory wells in the area are those that have been 
dug to bedrock surface. Some of these were reported to be low in the latter 
part of the summer and autumn, a few having gone completely dry. Such wells 
are dependant chiefly upon small quantities of ground water goaking along 
the bedrock cee pe from some nearby outcrop area, and, in lesser amounts 
to a lesser degree, to weter percolating downward through the overlying 
marine clay or stony till. They are entirely dependent upnen Toca ves. 
tion and, as they draw from extremely small reservoirs, will go aie 
guickly in periods of little Ree 

The quality of the ground water from the Cyrville area is not always 
satisfactory, although as a whole the water is more Sees iotnne in other 
areas where the aquifers are in the Billings formaticn. The dissolved mineral 
content is commonly high and much of the water has fs ee odour of hydrogen 
erie ce abe several well owners carry their drinking water daily from the 
city of ottawa. These undesirable characteristics are similar to those in 
other areas in Prcesies township where the Eee is derived from the 
Billings shale. Ground water percolates extremely slowly through this material 
and, consequently, dissolves much mineral salt. 

A similar situation exists in the stony till above ‘bedrock. This 
material consists predominantly of boulders and rock fragments .of shale 


embedded in a clayey matrix, all of which could yield considerable mineral 


matter to slowly to slowly percolating ground water. 

The water from a few wells in the Cyrville area was reported 
to be cloudy at certain times of the year, This cloudiness is probably 
caused by fine particles of rock falling into the water from the walls | 
of the well, especially during periods of low atmospheric pressure such 
as immediately precedes a storm. Temporary cloudiness commonly occurs in 
water from wells put down in fine-grained rocks such as shale and, except 
for possible clogging of the water pipes, is not serious, “The water from oa: 
wells is commonly cloudy for some time after the well has been first Si 
This cloudiness is due to fine rock cuttings disseminated through the Bates 


and will usually clear up after the well has been used for a few weeks, 


Community of vurleans 


The community of urleans is on Queen's Highway 17, some Or miles 
east of the city of Uttawa, and close to the boundary of Gloucester and 
Cumberland townships, 

The uxford and Rockcliffe formations directly underlie the drift 
throughout the community, Rocks of the Uttawa formation outcrop immediately 
to the north and they are separated from the uxford and Rockcliffe by a 
strong east-west trending fault. This fault probably has no effect upon 
the hydrology of the community. 

uverburden consists predominantly of marine clay interbedded with 
thin lenses of silt and fine sand, These lenses are believed to be the 
source of much of the ground water obtained by the numerous dug wells 
within the community. 

A steep, north-facing bluff in the clay, believed to have been 
formed during some higher stage in the history of Uttawa River, parallels 
the south side of the highwezy. Wells dug along the base of the bluff are 
reported to be most satisfactory dug wells in the community. However, the 
absence of pressure systems for pumping water from these wells suggests that 
they yield limited supplies of ground water. A similar bluff, but at a 
lower elevation, extends for a considerable distance along the north edge of 


the community. 
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The thickness of overburden gradually decreases easterly 
across the community. It varies from 113 feet at the moueenn to 
17 feet at the east, with an average of about 41 feet. Elevations 
of the bedrock surface rise aan towards the northeast approaching 
fore: Reged above. The bedrock surface contains a eon Pine 
Gate but they are too small te have much influence on the ae 
water supply. 

Bored wells, large enough to accommodate tile from 9 to 12 
inches in diameter, are coumon in the community and yield sufficient 
supplies of ground ee for about forty homes. liost wells of this 
es es bored aig Geaciamusts stopped by some obstruction, such 
as a large boulder or bedrock surface, Adequate supplies of ground water, 
much of it under Seen aIe hate natae pressure, are shee ae ieee 
pe ne deeper, bored wells. In some localities, the aquifers reported 
are beds of sand and gravel beneath the clay, in others, the bedrock 
surfacee 

Bored wells in the community have proved to yield ee ee ae 
Supplies of water as more expensive, drilled wells. Ground ere only 
enter a well drilled in eeoanea tideced material through ae open end at 
the bottom of the casing. ii the end of the casing is not in some 
permeable material the capacity of the well is strictly limited. on the 
other hand, the ee in the tile lining a bored well are open and 
provide ponarbus oe along the whole length of the well for ground water 
to enter. The depths of wells bored in the Sant (oeeorie em to 115 
feet, with an average of 36 feet. | 

Drilled wells, that is, those constructed with a cable tool 
mchines are not common in urleans. Most of them are deeper than the 
bored type, ranging from 35 to 194 feet deep with an average of 76 feet, 
and have penetrated to bedrock. The capacity of all drilled wells in 
Orleans was reported to be large, except for the well at the crleans 
Hotel none is being used at the present time for more than normal domestic 


purposes. 


About 50 per cent of the wells in the community are of the 
dug type. They range in depth from 6 to 33 feet, with an average of 
about 123 feet. The aquifers are chiefly small lenses of silt and 
fine sand in the clay. Few of these wells are satisfactorye Most of 
them have been dug by the owners and few are deep enough to ensure an 
adequate supply of water at all times. During a drought many of them 
go dry or the water level drops to a point where the well will yield 
only a limited supply of ground waters 

There are four flowing-artesian wells in the northeast part 
of che community, at the base of a prominent, north-facing bluff. One 
Well was drilled to a depth of 75 feet and the others bored to depths 
of 69, 52, and 42 feet respectively. The aquifers were reported to be 
extensive beds of sand and gravel beneath the clay. The rates of flow 
and temperatures of the water for three of the wells were taken at 
monthly intervals during the latter part of 1952 and the figures are 
given in a table at the back of this report. The water is fairly soft, 
slightly yellowish in colour, and frequently has a faint odour of 
hydrogen sulphide gas. A fifth well, drilled at the urleans Hotel, 
flowed when first completed. The quality of the water was reported 
to be similar to that of the other flowing~artesian wells. 

The aquifers yielding water to the flowingeartesian wells 
in Orleans are believed to be similar to those tapped by the flowing- 
artesian wells along Queen's Highway 17, west of the community toward 
the city of Uttawa. These wells were discussed in the section of this 
report dealing with the ground water problems along Queents Highway 17. 

Generally, the quality of the ground water in Epeiricens 
area is poore Many wells of all types were reported to yield ground 
water containing hydrogen sulphide gas and much of it with a mineral 


taste and a slightly yellowish colour, 
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Most of the water is believed to come from bedrock where 
it is normally contained under considerable pressure by the thick, 
overlying beds of clay, but can be tapped By oo drilled or bored 
wells without difficult:. In some shallow wells small rer aes ye 
water have nore upwards through cracks in the ened ne to it 
a faint odour of hydrogen sulphide gas. In two instances, the upward 
movement of ground water under pressure fregeen ‘the clay has formed 
&@ spring, “much as has eneerad in the Carls sbad Spiers area. 

| The ground water derived directly from the clay and its 
associated lenses of silt and fine sand is reported to be hard and 
clear. | | 

The supplies of ground water in the Urleans area were 
‘reported to be adequate for most domestic ae nenies Wells 
reported to go dry or to be low in late summer are generally too 
shallow and should be deepened. Water is obtained from dug wells 
either by bailing or by hand suction-type pumps whereas pressure 


systems are installed in many of the deeper drilled and bored wellse 


DISCUSSIUN OF ANALYSES 


Twelve samples of well waters from Gloucester township 
were analysed for their mineral content in the laboratory of the 
Mines Branch, Department of Mines and Technical Surveys, Vttawa, 
The samples were taken from wells ranging in depth from 12 to 212° 
feet with aquifers in both drift and bedrock, ‘The samples taken ~ 
are believed to be representative of the ground water from the more 
important aquifers. The figures are tabulated at the back ofthe 
reporte. 

Samples &.and 3 are-of ground water’from wells dug in 
marine sand overlying clay. The analyses are similar, arid indicate 


the quality of the ground water yielded by most of the wells dug 
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along the Blackburn Road, the Ridge Road, and other roads situated 
along the tops of the elongated, sand-covered ridges in the east~ 
central part of the township. The ground water from these two wells 
has the lowest total dissolved solids of any of the waters sampled. 
Their chloride and nitrate contents are extremely low. It is evident 
that potable ground water can be obtained from properly constructed 
Wells dug in the sand. It should be noted that 0.2 pepem. of fluorine 
was reported from the water of the Roman Catholic school (sample $3), 
and none from that at the Protestant school (sample 2). 

Sample 7 is from a well bored 25 feet into marine clay. 
Its total dissolved solid content of 312.2 pepeme is well below the 
current United States federal standards for drinking water of 500 pepeme 
(1951). Except for the somewhat higher nitrate content, which indicates 
that some surface water may be entering the wall, the analyses of the 
water is comparable with that of other water derived from similar 
materiale 

Samples 1 and 6 are from drilled walls, 71 and 120 feet 
deep respectively. These are reported to derive their supplies of 
ground water from the contact of marine clay and the underlying 
bedrock, The total dissolved solids contained by the waters from 
these two wells is fairly high, chiefly due to an increase in the 
chloride and carbonate content. The chloride content of the 120foot 
well was calculated to be 526,8 PePem This is extremely high for 
drinking purposes and will impart a salty or brackish taste to the 
Weber es 

The ground water from the 120—foot well contains more 
dissolved solids than that from the 7l-foot well, probably because 


it has percolated a greater distance through the ground and has been 
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longer exposed to both overburden and bedrock, and has had a 
greater opportunity to dissolve.more mineral salts, 

‘The 71l~foot well is a flowing-artesian well. The intake 
area is believed to be the high ground to the north and northwest 
of the well where outcrops are numerous. vunly limited supplies of 
ground water can be obtained from wells drilled into bedreck in this 
area, which indicates that only a small percentage of the local 
precipitation actually penetrates the rock, Most of it apparently 
follows down along the bedrceck surface beneath the overburden and can 
be recovered, some distance away, by wells drilled or bored through 
the overburden to bedrock. 

Samples 11 and 12 are from two deep wells drilled along the 
Base Line Road south of the ccnmunity of Ramsayville. The wells 
were reported to be 165 and 206 feet ceep respectively. Ground water 
under considerable pressure, was encountered by both wells in beds 
described as 'black gravel! beneath thick beds of marine clay, 
large quantities of inflammable gas were reported to have come from 


the wells when they were first drilled. 


Ground water from these wells is distinguished by a high 
total dissolved solid content, due largely to a high proportion of 
sodium chloride. It is believed the associated pases and dissolved 
Mineral salts contained in this ground water originated either in 
the bedrock or was dissolved out of pebbles of Carlsbad shale that 
constitute a large proportion of the !black gravel!, 

The lack of sulphates in these two samples and in sample 4 
indicates that all this water may be from the same aquifer, most 


probably from ‘black gravel!, 


Samples 4 and 10 are from two wells, 212 and 86 feet 
deep respectively, that were reported a derive their ground 
water supply from the Carlsbad formation. The total dissolved 
solid content of the water from the deeper well is considerably 
greater than that from the shallower, indicating that there is less 
possibility of obtaining potable ground water at depth in these 
rocks than nearer the surface. The high sodium chloride content 
of the ground water from the deeper well is similar to that of 
the water from the "black gravels', represented by samples 11. 
and 12. | 

Sample 3 is of ground water derived eran ee ewe 
Limestone of the oxford formation; the total hardness (as caC0s) 
of 622.9 PePele and the calculated content of magnesium and 
sulphate are higher than that of any other water sampled, and 
compare with analyses of samples of sae water from the uxford 
in other parts of the Stance Lawrence Lowland. 

The fluorine content of the water Peete re aed because 
of current interest in the relationship of the fluorine content 
of water to the incidence of dental caries in children. The 
proportion of fluorine in the ground-water samples analysed ranges 
from O to 1e2 PePele With an average of 0.03 Pepem. The generally 
accepted figure deemed to be the most beneficial and least harmful 


is 1.0 DePele 
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summary of Amounts of Dissolved Mineral Matter 
in Well Waters from Gloucester Township 


Constituent Well waters from glacial drift and bedrock 
(12° samples) 


Maximum Average Minimum 

Total dissolved 

solids 4221745 1184.7 ag ares: 
noe 4 | 17.0 1eed 168 
Fluorine Lek 00d — 060 
Calcium 12447 43.7 _ 18 
Magnesium 59.6 R565 . O 4: 
Alkalis (as N2) 1614 Rid dee 
Sulphate 248 | 5640 Peer e, 
Chloride | 2055 461 bee 
Nitrate 400 cee trace 
Bicarbonate | 66845 551 100.0 
Alkalinity 
(as Cacoz) 758 ot oe 82.0 
Total hardness 62204 eet bel 


‘In parts per million 


WELL STERILIZATION 


: : sen eR 
The following method is recommended to sterilize a well : 


2 : we oO 
Well Drilling, Technical Manual, T.M 5-295, United States 
Government Printing Office, Washington, 1943, 


ee 


mix one heaping tablespoon of chlorinated lime with a little water 
to make a thin paste, being sure to break up all lumps; stir this 


_paste into.1 quart. of waters allow the. mixture to stand 
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a short time and pour off the clear liquid. The chlorine strength 
of the solution is about 1 per cent: and 1 quart is enough to 
sterilize 800 imperial gallons of water, 

Estimate the volume of water in gallons standing in the 
well, and for each 800 imperial gallons pour 1 quart of the sterilize 
ing solution into the well. No harm is done if too much solution is 
used, and it is better to use too much than too little. Agitate the 
water thoroughly and let it stand for several hours, preferably over 
night, then flush the well thoroughly to remove all of the sterilizing 
agent. The sides of the well above the surface of the water can be 
sterilized by returning the water to the well during the first part of 
the flushing. Just before completion of the flushing, a sample of the 
water may be taken if required, | 

To determine the volume of water in the well, it is necessary 
to know the diameter of the well and the depth of water init. With 
this knowledge, the volume of water present in the well can be easily 
calonlated from the following table and the correct amount of lime 


Solution added. 


LLL LLL LLL TELE I OL LLDALLLLEALOLL ALE ALD LL ALLTEL A AL TAT NCCAA EE ACAI Ae EEA en RETR tLe EON nee staeeninenaeatinenieae, 


Diameter of well Number of imperial gallons 
(feet) per foot depth 
nts fg a eee 
Re0 19.6 
Bed 5006 
560 44,1 
Dedl «: 59,9 
4.0 1895 
405 Do ek 
500 12265 


CONCLUSIONS 


This investigation is believed to warrant the following 


conclusions: 


(1) 


(2) 


(3) 


(4) 


(5) 


Except in a few localities, there appears to be enough 
ground water everywhere in Gloucester township for domestic, 
stock, and community purposes. There has been a gradual 
increase in the amount of precipitation in the last 6 years 
and it is thought that, with tae consequent increased 
recharge, supplies of ground water will continue to be 
adequate. 

Ground water yielded by some aquifers here and there 
through the township is not sufficiently potable for 
domestic purposes. In some instances, indeed, the dis~ 
solved mineral content, usually in the form of sodium 


chloride, was so high that the water cannot be used even 


for watering cattle. 


The source of the largest quantities of ground water is 
beds of sand and gravel lying beneath marine clay and 
directly on bedrock. This is especially true where these 
more permeable materials are in some buried pai hat channel 
or valley—like structure in the bedrock surface, 

The marine clay that occurs at the surface over much of the 
township is not a good source of ground water. In areas 
where sufficient supplies of water were reported from the 
clay, it is probable that much of it is actually coming from 
lenses of silt and fine sand interbedded with the clay. 

In areas where there are approximately 12 or more feet of 
sand overlying the clay, potable water in quantities 
sufficient for domestic purposes can be obtained from the 


base of the sand. 


(6) 


ey 


(8) 


(9) 


(10) 


ana ee 


The Nepean and March formations are considered to be 
excellent sources of hard, clear ground water, These 
formations are, however, too deep to be important aquifers 
in Gloucester township. 

The Oxford formation is a fair source of ground water, and 
in most instances can be depended upon to yield sufficient 
ground water for domestic and farm usee } 

Sandstone beds in the Rockeliffe formation yield considerable 
ground water to pumping wells, but in some instances they 
may be dry and may even absorb water from the welle This, 
however, is an infrequent occurrence. The quality of the 
ground water derived frem the Rockcliffe formation is generally 


good, although in the urleans area some ground water, believed 


to be coming from the Rockcliffe, has a decided odour of 


hydrogen sulphide gas. 

The Ottawa formation generally yields sufficient ground-water 
supplies for normal domestic uses. In some localities, however, 
the rock is apparently massive and lacks bedding planes and 
joint fractures, which are the main aquifers carrying ground 
water into wells from this type of rock. In such localities, 
wells 4 the Uttawa formation are deeper than average. 

Ground water from ne Carlsbad formation OE contains 
cpnisidereble an onik ule suc se tuccae teen eet salts, 

chiefly in the form of sodium chloride, and in some 
inatanceeeit carries so much that it cannot be used for 


domestic or stock purposesSe 


(11) 


(12) 


(18) 
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Much of eS os water from the Billings formation carries 


eee eoctens gas and is not a good source of ges 


feeue In) the at eae OEY , however, some > wells drilled 


“inte the aiaings are ss SoA to yield large quantities of 


aatebie erqund water. Theye is a strong possibility that heh 
of this water is coming from the first a feet of bedrock, 
The faults: in the township are Hee believed to be aquifers; 
rather ees form an impermeable barrier to the movement of 
S eitaat ge ge hie tei ee conditions are thereby created 
int some aréas, such as along the Gloucester fault, and in others” 
the.faults'may cause a lack. of ground water, such. as-along the 
west end of the Montreal Road. | 
There are three eine areas of Fi cgine a aetent weit in the - 
tqumshi, all of which are the result of local geological 
conditions. une of these is in the Orleans area, north of the 
Montreal Road; the :second is along the Gloucester fault, which 
cuts across the south-central part of the township; and the 
third lies between ‘the River Road ae the Rideau River about 

| 


1: mile southwest of ; Uplands Airport. 


In some parts of Glouesster township the water—table has 


dropped during the ‘last few decades, © Some ve vere on farms 


along the River Road, which when first constructed yielded 


sufficient supplies of ground water have had to be deepened 


_by| drilling in recent years, It is possible that the shortage 


of water may have been due to an increased consumption with 


$he installation of pressure systems rather than to the failure 


of the existing supply. 
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Flowing-artesian Wells 


Rates of Flow! and Ground-water Temperatures 


Well No. 3 Well No. 4 | Well No. 5 


a 


Flow Temp. } Flow | Temp. 
—— 

1952 | | 

July | 

Aug. 

Sept. 


Oct. 


In imperial gallons per hour; measurements taken approximately at the 
first of each month. 


a 
In degrees fahrenheit. 


N.F.? Not flowing. 


* Well had been cleaned out between readings. 
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Summary of Wells and Springs Exclusive of Communities 


Wells and springs ' Concessions (Ottawa Front) Totals Per Cen 

in Ottawa of 

Savi a ee Front area total 

Total number. os a 40 54 of e100 

Dug Ee 20 71.92 

Bored fe) 0 ee 

Drilled 8 a ed. 65 

Diamond drill-hole 0 ii Left 

Dug spring O @) 0533 

Springs O 0 155 
‘Feet deep 1 | 

ores 0-20 AB Bch LO eG | 2.03 lee? Sten | eA glia Ane 8 32 14 591 65.65 
21-40 22 19 at: HS 4 4 3 2 ES 6 pe: aire! 

41-60 5 4 5 oO 0 O O 6) 0 4 18 1.98 

61-80 D 10 6 el 0 0 0 O ii a 24 2.03 

81-100 2 5 2 O @) a 2 1 S 2 aS 2.54 

Over 100 49 19 17 g 6 6 6 si 1 6 118 i562 
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Wells and springs 


Flowing-artesian wells 
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REPRESENTATIVE WELL LOGS 


The following are logs of representative wells in 
various parts of Gloucester township. An asterisk has been 


placed against any formation from which ground water was reported 


to have been derived. 


Lo 


18 B.F,(R.F.) 0 to 77 ~ clay 


~ 
oN 
ct 
vo) 
ee) 
raw) 
1 


gravel™ 


Oxford 


ee) 
raw) 
cr 
Oo 
xe) 
<O 
1 


19 B.F.(R.F.) O to 76 = clay 
76 to 90 — March 


(N.B.) no gravel between 
clay and March formation 


1 


clay 
30 to 68 - gravel 


21 Bebe(ReF.) 0 to 30 


22 B.F.(R.F.) O to 30 - clay 


oO to 50 


boulders .| 


50 to 100- Oxford 


eA O to 29 


30 B.F.(ReF.) clay 

| 29 to 30 - gravel 

at 30 ~ bedrock , 
(N.B,) a flowing-artesian 
well my 


30 BB (RF. ) @) to He . soil 


1 to 15 - boulder clay 
15 to 20 - gravel* | 


“Oxford™ | 


1 es 


20 to 75 


1A 


Lot 


eo 


ae) 


10 


50 


pt Lo 


Concession 


ct ae 


DL igh 5) 


Gore (R.F.) 


TTL hale) 


Tit (hes) 


IV (R.F.) 


Log 


(depths in 


0 to 42 ~ 


42 


at 


80 


95 


29 


55 


50 


80 


to 


45 


to 


GO 


16 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


45 - 


10 - 


16 - 


62 - 


R00 


R70 = 


460 


490 


1 = 


80 - 


BO 


feet) 


clay — 
eravel® 


bedrock 


clay 
sand& 


bedrock 


sand 

clay, sand, 
gravel 
Oxford 
March 


Nepean 


~ Precambrian 


soil 
running sand 
eravel* 


Oxfords 


sand 
boulders 
sand and eravel™ 


Oxford (7?) . 


sand 
clay 

: x 
running sand 


coarse eravel® 


eA 


Lot 


7 


8 


9 


9 


15 
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Concession 


IV *(REF 2) 


IV (R.F.) 


LV (Rake) 


IV (R.F.) 


Iv (R.F.) 


10 


at 


82 


87 


RR 


55 


to 
to 
to 
to 


to 


to 


to 


Log 


5k 


56 


75 


th 


55 


86 


(depths in 


— 


— 


feet) 


sand 

water gravel! 
sand 

water gravel 
sand | 


Carlsbad 


gravelly clay 
grey quicksand™ 


black gravel*® 


loam 
clay 


gravel™ 


sand 
soft sandy clay 
gravel and clay 


silt, clay, gravel 


silt, sand, gravel 


sandy clay 
gravel and clay 


Billings (?) 


loam 
blue clay 
fine, grey sand 


shale 


Well 
number 


SA 


19 
(Orleans) 


52 
(Orleans) 


Lot 


ee, 


28 


ee ict 


Concession 


VI (R.F.) 


VICAR IE) 


Vii CRLF.) 


VI (R.F.) 


VI (R.F.) 


TE Osr.) 


ee (0.F.) 


Theta 


Log 
(depths in feet) 
Oto 6-= sand* 

6 to 30 —- clay 

30 to 40 — clay and boulders 
at 40 ~ Carlsbad™ 

O to 30 - clay 

30 to 36 — Carlsbad 

O to 75 ~ clay 

75 to 93 ~ eravel 

93 to 150 - Carlsbad 

O to 50(?)- clay 
50(?)to 157 - gravel# 
157 to 209= Carlsbad 

0 to 75 — clay 

75 to 96 ~ fine sand 
96 to 106- Carlsbad* 

0 to 73 - clay 

73 to 79 - gravel* 
at 79 -— bedrock 

O to 35 - clay 

55 to 40 ~ gravel™ 
at 40 — bedrock 


O to 155 - blue clay 


155 to 164- Rockcliffe 


(N.B.) water from contact 
of clay and Rockcliffe 


Well 

number Lot 
4 LO 
2 Lt 
6A 16 
8 19 
9 10 
5 ane 
4 14 


~ 114 


Concession 


JsialOulttee) 


I (0.F.) 


I (0.F.) 


I(0.F.) 


III(0.F.) 


III(0.F.) 


TLLMOsFs) 


Log 


(depths in feet) 


160 


500 


(?) 
80 


to 


to 


to 


to 


to 


to 


> to 


to 


to 


to 


to 


to 


to 


to 


65 
100 


200 


15 

140 
e45 
520 
545 


558 


(?) 
160 


500 


545 


£95 


506 


14 
oY 
100 


160 


85 


90 


(?) 
80 


85 


clay 
Hardpan 


Oxford 
drift 
Ottawa-St Martin 


Rockcliffe 


: Oxford 


March 


Nepean 


drift 
Ottawa 
St. Martin 
Rockcliffe 


Oxford (7) 


Ottawa 


Rockcliffe* 


Sand 

clay 

fine, white sand™ 
Billings* 

clay 
gravel* 


Billings 


sand 
clay 


gravel 


(N.B.) no water encountered 
in this hole 


number 


oA 


cA 


4A 


Lot 


20 


aa 


19 


ay 


i9 
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Concession 


TTLCOSE.) 


i Gen.) 


IV (0.F.) 


TV Ogke) 


V (0.F.) 


Vell OS Bex) 


Vit (O, Ra) 


Log 

(depths in feet)  _ 
Oto 4 - sandy soil 
4 to 58 =- blue clay 
58 to 66 - fine sand 
66 to 120 - Billings 
Orte 3 ~ sandy loam 
5 to 38 -— blue clay 
38 to 40 - gravel® 
40 to 84 = Billings# 
Oto 5 # = sand 

5 to 180 = clay 

at 180 ~- Billings” 


(N.B.) water also at contact 
of clay and Billings 


10 


97 


oO 


195 


to 


GO 


to 


to 


to 


to 


to 


to 


10 


97 


208 


~_ 


red sand 
blue clay 


Carlsbad (?) 


clay 


Capisbed™ 


- clay 


~ 


(N.B,) water 
able pressure 


O to 80 


eravel® 
Carlsbad 


under consider— 


clay 


80 to 90 - sand and® gravel 


90 to 100 - Carlsbad 


(N.B.) water very saline 
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Well Log 
number Lot Concession (depths in feet) 
ut 18 VILE (OsF a) O to 204 ~- overburden, 
chiefly clay 
204 to 469 - Carlsbad 
469 to 544 ~ Billings 
544 to 1,044- Trenton 
1,044 to 1,144— Black River 
1,144 to 1,294-— Chazy 
1,294 to 1,494- Beekmantown 
1,494 to 1,744~ Nepean 
ab 5) LO TCG) Oto 14 - clay 
14 to 16 - sand& 
16 to 41 - clay 
41 to 43 - gravel 
at 43 - Carlsbad 
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4 OF WELL WATERS FROM GLOUCESTER TOWNSHIP, CARLETON COUNTY, ONTARIO 


ANALYSES 


x CGC .Clay 
S Sand 
G © Gravel 
Ca Carlsbad formation 
Ox Oxford formation 


B. -Bedrock 


1: Analyses by Mines Branch, Dept. of Mines and Technical Surveys. 
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Compilation of Well Data 


The follewing abbreviaticns were used in the accompanying © 
compilation sheets of well data: 


Concession: UeFe -= Ottawa front 
iF Refe = Rideau front 


e Type: Brd. - boreds D. —- dugg D.D.H. -— diamond drill 
! holeg Drl. -— drilled; Spr. - spring; 
Spte — sand point. 


Depth tec Water Surface: M. -— measured. 


Aquifers) Al. - alluvium; C. - clay; C.T. - clay 
tills G. -— gravel; G,~. ~ gravelly till 
Se =~ Sands Sele ~ Sandy till; 5.-C.1,. 

- Stoney, clay till 

(N.B.) Symbols such as S. lc. indicates that 
the ground water occurs at or near the contact 
of the two materials. 

Caz: - Carlsbad formation; Bi. — Billings 
formation; Ot. ~ uttawa formation; R. — 
Rockcliffe formation; ux. - uxford formation; 
M. - March formation; N. - Nepean formation; 
BeRe — bedrock, 


Quality: Ce- clears Cl. - cloudy; H. - hard; I. = 
7 ironey; iM. -— medium hard; Min. - mineral 
tastes SS,» — soft; Sal. ~ salty; Sul. - 
' Sulphurs x& Sample taken for chemical analyses. 


Uses B. — baths for medicinal purposes; ; 
D. — domestic; G. — gardening; I. -— irrigation; 
M. ~.municipal; N. ~ not used3 OO. ~ stock, 


Well Conc. 


No. 


fH 


ON Tan (OR UL ro taet 


NI 


a ee oe te 


fH 


GLOUCESTER TOWNSHIP, CARLETON COUNTY, ONTARIO 


Lot} Type Alti- Depth Depth Depth Aquifer Yield 
tude (feet) to to gals. 
Sai Water Bedrock per 
feet Surface (feet) hour 
above (feet) (approx) 
sea- 
level 
3 4 - 6 7 8 9 10 
3 D. TO7e 7 8M Ge 
4 Dri. os 2 OM ©, Ge OU eelie 
(uly 1/52) 
Agi Bro. 226 25 16M Ce 
3) Drie 281 RR; 
ban DD, 199 10 3M Ce 
6 Dp. 200 Ls 5M ee 
6 D: 202 15 6M es 
Ge 1s 204 28 4M Gs 
Sed ate 196 16 4M C2 
6 De 170 10 3M GC: 
6 | Brd. 170 21 2M Gy 
6 | Dri. 0 oe 1282 g.p-h. 
(July 1/52) 
6 |Dri. 195 164 0 C./R. 
6 oe 188 13 3M ti 


Atak 


M.C, 
HG. 


MAC. 
C.S5al. 


HeCl. 
HAC. 
H.C, 
H.C. 
M.C. 


H.C. 
H.C. 


Buc. 


H.C. 
M.C. 


|Quality Use 


Remarks 


13 


At house; creek for stock 


Flowing well 


Sufficient supply 


Piezometric surface +4.0 feet 
in spring 


Low during late summer 


Sufficient supply 

Not a good well 
Sufficient supply 

House under construction 


Flowing well; supplies 6 houses 


Flowing well: 


Water at 180 feet from gravel 
beneath clay 
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160 70 8 On HG. D. Sufficient-supply 


Insufficient information 


250 100 Oot _ Hoa) 6 N. At Vehicle Research Rotepl Tennent 
142 30 Tr vito. HeG D. Sufficient supply 
183 65 1O oF N. 
114 6 O OF | HGS D.» Sufficient supply 
7 5 8 eda H.Cls D. Sufficient supply 
9 Ge a Oe Ge sufficient. supply 
180 Os ing D. Sufficient supply 
28 ley G. pe See De Sufficient supply 
7 Ht a . Sufficient supply 
20 20 Cee Beco D. Sufficient supply 
Be 3 cS shee D. Sufficient supply 
80. Onn aby bee D. Insufficient supply 
42 16M Cr. saoe D.G. Excellent well 
20 9M on babe ae Sufficient supply 
18 6M Cay =" He oF Sufficient supply 
19 5M Ce By < SeUis D: Sufficient supply 
2B) 65 136 R.&0. H.Sal.. D.S. Sufficient. supply 
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ae See eee ar Sg 
o 11k.F. EE ord Eke ie Foi pO od ae 12 ox HeCs Dees Previously a 12-foot dug well. 
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D Pe 5 Dri. 336 60 15. 45 Ox. 20+ HyG.a. “Dz8; Never dry. 

i eet. 26 Be Bao “LO 6M Es are D. _ 

1A IR:F. Exo he dees Ox. 12 F Bite, soe 

2 Pie Po De 42306 Lot eu Sieled [SPS egy = Supply steadily decreasing. 
Phen. Po = Prt. 328 Fis tl ls 20 Ox. 30+ H.G.n Deo. Sufficient; 53°F. 

ee EA Eas DPR Pr TS? 379 53 18 50 ole 20+ Hes Dep. Never dry. 

2 tere Es 316 20 1OM 0(? 20+ Hates Dios z M 

3 Les 42 5/° 9 Dre pt 320 89 16 is OX bias H.C. Dane - tt 

a: Bee. col ed < Soe 20 LO Cy fist H.C. De e K 

ag TREES: “29 sD, 328 5 Sls HvG. N. Vacant house. 

PAIK. 297 * De 306 “Le oM oF es H.C; S. iv, ft Leto. 

2 Inee.. 29°°Dri sss 45 45 Gc Hae Diss Water from eravel/bédrock contact. 
te EH ete eee a Spee eh 5M C. 25r H.C. D.S. Never dry. | 
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ie rote. 13° D. 297 10 6 26 emis Ace ree isa Well is bottomed in clay; at house 
Wee Pols DP, = 296 ae ary, slat ae H.C. B. nooo " nos at barn. 
1 O6R-F. 14 D. 268 NR peenag S. N. 

Pigeon sh.- 14 Dri. 270 180 G.(?) Sai.C N. Water too saline for domestic use. 
lee OR ees 15> Ds 273 if amas Gee Cy. ee We cen 

PieORseesl > ),. — 273 7 3M. Gracy B.C. ae i" 


*uzeq ye $ACTO TJepun TeAeiZ Wory 194eM ae *°UTIT *x) ere ihe Taq Te sas ere 
“esnog.4e § i; ete gas °S 6 CL EL2 °“@~ Te “ae € 
"N | a M9 «OT Glo nde te ones 
u St "TO°H (2)°S "M9 = «ET O82 °C. a “ano ad ak 
r “q eye ar "Mg OT Tes 9 °@ G2 
. u Ss “0-H “Ss NS 2 LL2 "@ OL “ae ear 
*asnoy 32 §yueToTIgns C TOs Ty ie: “Wd ET Le “@ (Oil oe 
“N "WZ =+00T €4e “Tid AT °ad° ug o 
ACTO UYTM peulic7zyodq Sst [Tom “a “4° TT eV eas: 6 Lee ‘qd ZT °a°Hug fd 
“QUSTOTI INS Some “Ete * “$s 6 vL LOC ace iby 2° U9 L 
‘uzreq 1e@ $AeSTO UZReeUed TeAeIs WOTF 19 eM sas OT ao hae mas. “r) Og Lac. “asta, lee ee 
4 ‘asnoy ye ffrp seo “qd "O° H ae Cla sare! Siemens de Glaeta ee 
* FUSTOTIINS =S * Daheoy* ~o mike) L 662 (G29 “Has £ 
= *ayeTdMoouTt uot YeUMLOJUT oe | Q9¢ *G Gira ao G 
il ae tol OmH. °S S L 88C sO ag 9 ats Posts ag 
*queToOTs IAs cig 4 “oe °s OE. iE £62 “ad GT °a°ug 3 
"ULeG-4e oy rr hoon °S “OH es sass We OT T62e "ad SL “mateo We 
*esnoy 7e SACTO UT pewoyyog-sTt FLOM. mat SA ay face aot ne ce €6¢ ~* GGT At H9. = =? 
€[ ss @ TT Clea 26 ) 4 9 G ore co 


re ee me oer ee eee eee 


- G6T - 


LA 


QA 


We) f4 NM 


ee 


268 


104 


11 


12 


8M 
8M 
gu 


7 


7 


4M 


6M 


S.& Ce 
pC& C. 


(Seu ioe 


Ss. 


S 


LO+ 


Sufficient; at barn. 


In field 

At house. 

Sufficient; at. barn. 

Water at 104 feet from Carlsbad. 

Goes dry during late summer; at house. 
; at house. 
3; at barn. 


surfictients, in; f2edd. 


u ; ab Ouse. 


ia wtrnt ed. eerie 


i ° 


Dry well in clay till (?) 
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Community of Cyrville 
a oe TRAIL Seen == 
0 6 rt oe Bi i papgecmaes pe Cloudy at times. 

pee Oehe2b 2D. 224 10 3M se ie Ciyet. Hews De Water at contact of clay and Billings. 
Bee he tco. 2Dr Es oo Bi. Limited information. 

Meee ee) 20-4 OI le Coy: 45 20 Bie Hou, D. Water not used for drinking 

Pee Oe PD. 226 ies Heol. on Sufficient supply. 

Cee Ott Or he 2 30 94 9 Bie. M.C. 12 " " 

7 2 0.F. 27 Dri. 226 7 ~2=«12St«é Bi. Cs D. i" " 

PaO eOi eee 2 rls 227 68 15 14 Bins Hos De Excellent supply. 

Seer Ozh >> i. 225 F) 2 Bi. Hie. D. Goes dry during late summer. 

10 10.F. 26 Dri. 227 55 11M. 30 Bi. SiC oe Sufficient supply. 
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Pycemwets oy Ir). 228 110 ES Bis Sau. De Excellent supply. 

oes eke 7 0, ce 226 16 AN 165 CG, /B7 Hac. Db. Water from contact of clay and Billings; 

low in late summer. 
ete lasts eo DTG 229 75: 22 Bi} HeCee De Sufficient supply. 
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Low during late summer.” 


Sufficient supply. 
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Billings. 
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Goes dry during late summer 
Sufficient supply. 
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Sufficient for garage. 


Water from gravel beneath clay. 
Sufficient. 

Water from clay/Oxford contact. 
Sufficient for one family. 
sufficient. 

Excellent supply. 

Sufficient. 
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Water from clay/Oxford contact; 
sufficient for restaurant. 


Sufficient. 


Yields 300 gallons per day; water from 
gravel beneath clay. 


Water from clay/Oxford contact. 


Sufficient; water from clay/Ottawa contact. 


Low in late summer. 
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Low in late summer. 7 
Located at base of bluff. 
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Water from clay/Oxford contact. 


Sufficient. 
Low in late summer. 
Dug out spring. 
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Sufficient 
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Low in late summer. 
Sufficient 


Sufficient for 3 families 
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Bit Ocb. 1 — Brdwe lt Se ee 35 GA Bate Dy Sufficient. 

64 2-0 Wael de 215. C. M.C. De Loeated at base of siape: 

65. 1 PreBedD Ce heoad4 oe H.Cl. oD. Sufficient. 

66 1 Odio Qite Bra. 2i3 32 «410 32. C./0x. S.C. De Water from clay/Oxford contact. 
CoS ee ee 200 Gs S.¢1. 0D. tt | | 
poe Sela D, 207 10. 3M. "s Gis ayiehy De " 

eof 05.1) 9D. 201, Wiiwols C. H.Sul. S. Goes dry. ce | 

xe PP ee To.) 12 C, Hoc. D, Sufficient. 
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Pome ea eho” 1)’, 223 114 8M . os he Ds Sufficient. 
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Laer saa, ate em 5 7 8 Fare en art 12 13 
Sib A PSTeP ebegdaes erage. | ce H.C. D. Sufficient. tat 
SR NCAA Ld ORs res Dre 5D: © 40 Uae. SulLsGL. Dg " 
ee et Heal Sal 219 15s 3M. Gs M:C. Ds Low in late summer, 
OP hee ele a tial od 8 tee al se, ae 4M. Sy M.C. Dp. Sufficient. 
SPE a ey 0 sy gee Odea 216 12 3M. Gé M.C. D. Low in late summer. 
94 1 O.F. 3 BY tec LD wi 3M. ere Carr. M.Sul. Le Water from clay/Rockcliffe contact. 
944A 10.F. 3 D. 209 ees 3M. oe M.C. D. Sill aeLent.. 
Spee oe OE pees k Lys ee -S 4M. ios Sets Ds sufficient. 
Ppa Cal ace Bro ATID 20) 2 oe S.C. D. " 
97 10.F.2 Brd. 214 18+ 3M. a HAC. D. Sufficient for school. 
cima? Dae OI? Tak OM. oe eee ne " Neves tat 
Shy 2) ce ln igen mea C. H.C. D. Sufficient 
hs eo OU ee | ie 224 20> 1OM. Ga H.Cl. D2 Water from gravel beneath clay. 
LOD. 22 OnE «. <A. ibe 218 ee Ng a ogee D> Sufficient. 
ee aie SOI. — 4.9. 52 52 Geen pecme sells | 
(July 1,195a) S.Sul. D. Flowing-Artesian well; water from 
gravel beneath clay. 
EOes Osis 5 pov bar eae 69 ) 69 Oe hss Delis We o's ae Flowing~Artesian wells water from 
(July 1,1952) sand beneath clay. 
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Canada. Geological Survey. 
Water supply paper. 
Ottawa, 


no. in vy. maps (part fold.) 34 cm. 
1, Water-supply—Canada, 2, Water, Underground—Canada. 
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REPRESENTATIVE WELL RECORDS OF SURREY MUNICIPALITY, NEW WESTMINSTER MAP-AREA, BRITISH COLUMBIA 


LOC/TION WELL DESCRIPTION OF WELL PRINCIF AL AQUIFERS WATER FORMATIONS 
= NO. PENETRATED 
Tp Sec. 4 Type Casing, Depth Collar Static Depth Character Formation Quality Use 
diam. (ft.) Elev. Level to to of 
(inches) (Gio) (64559) (ft. material 
1 j NW. 1 Dri. Steel 6 105 20 -9 105 Sand pre-Vashon Salty Dole --- Log inferred. Possible sea 
water contamination. 
at 8 NY, 1 uf " 4 200 285 -100 70 g Colebrook -- f ~~ Pumps sand. Water 
unconfined. 
al 8 NY 2 a @ 4b. Aley} 225 -80 126 1 u --- a =--- Confined under 6! clay. 
at 10 Sv 1 " Iron 6 IS) 10 +8 535160 Sand,gravel pre-Vashon Clear,good Pub. 500 White Rock Water Works. 
1 10 SW 2 wv Mu 8 210 13 +2 60; 1275161 wy i tt iy tt mn Pub 7500 tu a 
| at 10 SW. 3 Ww i 8 208 iy +1 pills 1125160 ty ty w Ww WI U: Pub Chitwan 7500 0) mW w n 
} aL al) Nah 4 uw D- 2 “80 130 -2 80 Gravel o) am Clear,soft Dom. C.G.I.J.N. =-- Confined water. 
al 12 NE. 1 w HY 4 54 119 +3 54 D Colebrook ut wy us C.L.N. 1200 
al 12 NE. 2 Dug Conc.84 25 100 25 wW) Ww 03 au tt I.N; --- 
| tadb 12 SE. 3 Dri. Iron 3 110 70 +3 110 Sand --- 0) H w) D.G. 7 240 Shells at E1.20 
itty 1 a Len G amon) mn SaaS Pea-gravel === i D w D.G. ? > By a WE Le 14: pal 
1 12 SE. 5 w @ 6 118 153 -58 80 Sand,gravel Colebrook v Ww Wy C.D.G.L.iN 350 
al, a} SE. at it ui Gj ails} 230 -100 130 W a pre-Vashon wv uv Gol dioNe 280 deter below 100! of clays. 
at ails} SW. 2 Dug --- 72 43 210 -40 16 Silty Newton Soft " G. --- Surface water table. 
stony-clay Seasonal fluctuations. 
aL al SW. al a --- 48 Wat 315 -5 Pebbly w WU uu D,.G, --- ater table perched under 
———— silty cla; ees 
at 17 Sil. at Dri. W 4 (6) 250 -75 Sand,gravel Colebrook Fairly Dom. C.D. 
; hard irr. 
SL ND SH 2 " A106 276 -76 104 Sand Quadra " eM, CoGork 
oe eens) ce 3 I Ww 4, 67) 230 -30 146 Gravel Seymour Clear,good Irr. C.G.I. 
Hl 17 SW. 4 u a 4 3 292 -92 131 Fine sand pre-Vashon --- Dom. C.D.G.1I,J.,W --- Abandoned. 
aL aly) Bis 5 0 --- 4 107 280 --- --- --- --- --- =--- C.D.G.I.N. --- Dry hole. Not deep enough. 
al 18 NW. at wy Iron 4 140 110 -30 --- Clear,good Dom. =-- log unknown. 
1 18 Nw. 2 Dug  Conc.36 20 10 -10 20 0 " 0 ==5 " 
1 19 SE. 1 Dri. Iron 4 45 190 -15 --- " ” " --- " " 
a 19 Si. 2 w W 4 140 150 -120 oon — a " " " Seay at " 
1 20 WN. 1 0) 0 © 30 0) +1 25 Sand,gravel Colebrook " at o 2000 Pumped. Supplies 8 houses. 
1 21 NE. i y Lies eae OO) 270 === === === === === === =-- Dry hole. 
1 22 Wi. 1 Du ==> 4) 9 125 -6 8 Sand Colebrook Clear,good Dom. --- No seasonal fluctuation. 
at 23 NE. 1 " Wood 60 15 65 -12 (e) ” Quadra " tt " aan " " 
a 2B) Mia 2 w Do) 8 150 fe) 8 Gravel Colebrook a " " --- Slight seasonal 
fluctuation. 
i 23. «WW. 3 Drl. Iron 3 120 138 -60 120 Wy Quadra a " ) G.N.Q. --- 
24 NE. 1 Spr. === =-- (0) 48 lo) fo) Sand Quadra u LSP Ub CEOs 7500 Kensington Water Works. At 
v7 foot of Surrey till slope 
1 at Wie 2 Dug a3 (0) ADF 160 -5 11 Gravel Colebrook " "Doms C.I-N. --- 
i 5 WW. 3 Dri. Iron 4 60 50 -2 60 Sand Quadra " " " DeG.Q. =--- Shells at 51.-10 
i 2 NE. i D2 Wes 10 +12 160 " Cloverdale Some salt " A.B. 30 Log sketchy. 
25 «SE. 2 0 2 ay 15 +14 215 " 0 Hard @ A.B. 30 W 
Ir 2 SE. 3 0 ae mae O() 17 +1 290 TT 7 Se aa Tala 30,.~«" WT 
i 26 Wi. 1 Dri. OF Gh Byaloxe 10 +10 a --- mae --- " --- 20 Log unknown. 
a 34 Wi. 1 H OO Bee Beye) -2 +2 250 Sand Cloverdale Trace salt " A,B. 20 log sketchy. 
3 NW. 2 Ua 228 10 +10 220 " " Clear,good " A,B. 3000 log sketchy. Shells at 


E1.-205. 
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Sand,gravel Colebrook 


REPRESENTATIVE WELL RECORDS OF SURREY wUNICIPALITY, NEW WESTMINSTER MAP-AREA, BRITISH COLUMBIA 
LOCATION WELL DESCRIPTION OF WELL PRINCIPAL AQUIFERS Sp: WATER | + # ‘FORMATIONS |; YIELD “REMARKS 
NO. a PENETRATED 
fp. Sec. 4 Type Casing, Depth Collar Static Depth Character Formation Quality Use (gals 
diam. (ft.) Elev. Level to to of /nr) 
(inches) (ft.) (ft.) (ft. material 
2 1 NW 1 Dri. Iron 2 256 5 +10 241 Sand,gravel Cloverdale Hard Dom A,B. 170 Shells reported in similar 
wells at B1.-70,-120,-220 
2 2 SW. 1 ul ty 4 220 10 +13 217 Sand wy Fairly Dom. A,B. 100 Log sketchy. 
hard Stk. 
2 3 SE. al WU tt 2 245 12 +14 245 i} " Trace salt Dom, A,B. 200 U) w 
2 3 Ni. 2 Dug --- 48 42 223 26 @ Quadra --- a G,N,Q. --- Intermittent Well. 
2 A Syste aL Spr. --- 48 4 25 (o) 3 ” " Sort oi C,Q. --- 
6 NE. 1 Dug Cone.48 45.5 167 43 --- Sand,gravel Colebrook Fairly u} C,G, DN. =-- log not complete. 
hard 
6 si. 2 w) mS 19 38 -16 (0) W Mt ao Fairly ut N. --- 
hard 
6 SW. 3 Spr. —- 36 2 95 (0) (0) WY ui W Fairly wv N. ——— 
hard 
9 NE. al Dug Conc.60 23 159 -6 23 Gravel i Soft w G,N. --- Slight seasonal 
fluctuation. 
10 NE. 1 " W 36 9 78 =6 {0} Sand,gravel " " " N. 50 No shortage in 30 yrs. 
10 NE. 2 w 48 12 167 =8 12 W w yy ui ty N. -=-- No seasonal fluctuations. 
10 NW. y --- 48 17 160 -11 9 w w i u) uw G,I, --- 
10 NE. " --- 48 10 165 =7 9 " " " " " @Ait one 
11 SE. W --- 48 32 48 -18 30 Sand Quadra if ue C,G, --- 
at Sie w Cone .48 22 36 -15 {0} Sandy clay Newton " m G. 50 
=== === 9) 0 Sand Quadra D Uo 50 = ee 
11 Dug Conc.40 15 -10 10 i" Wy w a) C,G,Q. --- 
12 Dri. Tron 2 30 82 -30 30 i M w i CES Dam 
12 Dug --- 72 23 25 -11 23 Gravel Colebrook it wu G,N. --- Seasonal fluctuations. 
2 Dri. Iron 5 647 95 -16 605 Sand --- a Pub. -- --- Surrey Centre School. 


Iron 2 170 5 +10 --- oa> 
Wood 96 8 15 -8 (0) 
(i488 23 127 -20 15 a 
con s Wy wo) a Wi Chao 
ty @ 4 32 10 +9 32 iu 
W u 3 120 10 +4 120 WW 
Dug Conc .48 29 30 -14 29 iW 
it Mm 243} 21 28 -10 21 3 
Spr. Wood 48 I 40 0 0 === 
Dug To) 16 48 -11 11 Gravel 
Dri. Ibreya, Ah 60 50 +5 50 Sand 
Dug Wood 48 20 225 -16 20 a 
Dri. Iron 5 38 188 -12 20 Gravel 


Colebrook 


Quadra 


Colebrook 


UNE 500 
0 @aNlo === 


240 Shells at E1.-80' 


Dom., I,N. 1800 Shells at E1.0! 
Stk. 

Dom., I,N. 90 Shells at B1.--50' 
Stk. 

Dom., G,I,i. 300 


atin Grits 100 

Sok. 

Dem., I,N,Q. 500 Cannot pump dry. 
Sck. 
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0 REPRESENTATIVE WELL RECORDS OF SURREY MUNICIPALITY, NEW WESTiiNSTER i:AP-AREA, BRITISH COLUIBIA 


LOCATION WELL DESCRIPTION OF WELL PRINCIPAL AQUIFERS WATER 
NO. = oh eae 
Tp. Sec. t Type Casing, Depth Collar Static Depth Character Formation Quality 
dian. (ft.) Elev. Level to to of 
(inches) (G25) (Git856)) (ft. material. 
2 I Wile 2 Dug =--- 36 15 290 -10 15 Gravel Colebrool: Soft 
2 2 SE. J ii Conc. 72 62 258 -89 65 Sand Quadra w Peat and shells from 
El, 173-196. 
2 21 NE 1 Bor Tron 19 25 85 +7 23 Gravel Colebrook uy 100 Natural flow. 
2 2i NE 2 Spr. Wood 48 4 alae (0) 0 -_- --- a 
2 22 NE a w --- 36 2 10 0) 0 --~ --- My 
=~ Pen eo Zp a5 af 3" 39 -13 Om Clay, Silt Newton u i G. --- 
2 22 Si. 3 uy 48 32 192 -30 30 Sand,gravel Colebrook W W C,G,1,N. --- Slight Seasonal 
fluctuations. 
2 22 NW 4 ui --- 36 18 162 -12 18 Sand a) w iw C,G,1,N. --- Slight seasonal 
fluctuations. 
2 22) ON. 5 i} --~ 36 20 113 +9 20 Sand,gravel D U w C,G,1I,N. --- Slight seasonal 
fluctuations. 
2 23 NW. al uy} ood 36 7 43 -3 --- --- --- vy w —_—- 50 
2 NE. at 36 8 () 8 Sand,gravel Colebrook ay iy I,N. 100 
2 a NE. 2 Sm " a 4 a 0} 10) " w" W " " N. —— 
2 Oh is 3 Dug " 48 20 146 -15 20 " " " Hard " Tie 3000 
2 25 NE. 1 Dri, Iron 4 94 64 -15 90 Sand Quadra Soft a G,I,Q. ~-- Water fluctuates from 
El. 56 to 49. Shells at 
E1.-26. 
2 25 SE. 2 Dug --- 48 aly 140 {0} 14 0 ur Hard ui G,Q. --- Constant yearly. 
2 oy Wiss) aD ==- 36 35 26 =33 35 wv === Soft Dons, -=- — 
Stk 
2 a5 Bo 4 D --- 36 10 144 -6 10 " Quadra? " Dom. G,I,N,Q. 
2 25 oy. 5 w Wood 48 14 166 =-11r 14 0 B a w G,Q. 
2 25 Su. 6 i --- 48 16 205 4 16 Gravel Colebrook Ww w GN. 
2 23) Silo My --- 48 16 205 (0) 16 if @ w Wy G,N. a2 
2 25 Sie 1 i ===) 972 21 220 -17 21 D 0 wy uw G,L.N, --- 
2 25) NYE 9 Dri. Iron 5 46 230 -19 30 ) w Ww ul G,I,N. 700 
2 25 Nw. 10 " D 6 40 210 -15 === oom === " Dom.» —- --- 
Stk. 
2 25 NW. 21 Dug Cone .36 40 255 25 --- Sand,gravel Colebrook " Dom. G,I,N. --- Generalized log. 
2 25 Mi. 12 us HS 6 16 190 -14 --- --- --- " " --- --- 
2 aS Gp T Wood #8 IOSD ——~SCSSandy grave’ 4814310 =I0 Sandygravel Colebrook" =" —(Gylyiie == 
2 OB Qo - 2 Cone.42 18 212 “9 " " G,I,N. --- 
2 XS Fo 3 © 0) 36 9 209 --- 3 " " " " " GN. --- (ell incomplete. 
2 26 Sh. 4 v uy36 10 214 -7 10 i Y in " nN G,I,N. --- 
2 26 SE. 5 a --- 48 20 212 -14 20 W " " " 1 G,1,N. --- 
2 B20 eS rgne eae scones SU YB 240 8 eae or 5 20 7 7 7 7 7 G,l,N. <= 
2 26 SE. 0 72 8 — aol -24 25 m " " Dom., G,1,N. 50 
Stk. 
2 26 SE.- 8 " =-- 48 38 254 -36 16 " " ” " Dom. G,I,N. aa 
2 26 Si. 9 Spr. 5X15 {0} 205 fo) to) a ee " " Hee as 
2 26 Sil. 10 Dug = 4) 11 190 -9 11 Sand,gravel Colebrook " ” G,I,N. --- 
2 20 Si. 1 Hf pe 12 228 =10 12 Sand D oD w G,lyN. Supplies three houses. 
2 26 Si. 12 m --- 10 242 -8 10 " " " Dom., G,I,N. 
5 Z = Stk. 
a 26 Wi. 13 i o> 35} AGL -36 --- Sand ,gravel " ” Dom., G,I,N. 50 Log incomplete. 


Stk. 
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LOCATION WELL DESCRIPTION OF VELL FORWAT IONS REMARKS 
NO. SR See Se ee Oe PENETRATED 
Tp eeSeC el a Type Casing, Depth Collar Static Depth Character Formation Quality Use (gals 
diam. (ft.) Elev. Level to to of /nr) 
(inches) (ft.) (ft.) (ft. material 
oe 
2 26 NE. 14 Dri. Iron 6 75 271 -61 50,75 Sand,gravel Quadra Soft Dons B,G,1,K,L,Q. --- 
vd . 
2 26) Nie 5) Dug Conc .48 25 265 -14 12 mM Hy Colebrook ut Dom. G,I,N. --- 
2 26 NE. 16 wy "4 2 29 =49 10 w w w w) Ww C,G,1,N. 
DA BS Wl 20 " M 2 . Son) -35 18 " " " ” " CaGHIN 
2 2 juss als) " liood 36 «= 80-309 277, 22 " " " " " C,G,1,N. 
2 27 «NE. 1 " --- 48 B 197 -10 === --- --- " Domenit=== 
Stk. 
2 27 ~=2NE:. 2 @ --- 48 24 168 -19 --- Sand,gravel Colebrook i io, G,l,N. --- Ig incomplete. 
Stk. 
2 3 Dom., === --- 
Stk. 
2 27 NE. 4 a) --- 48 20 212 -15 oS ome oo a Dom. --- --- 
2 Dy (Be 5 ” ee t:) 16 130 -10 _— oom = " Doms, ==- === 
Stk. 
2 2 Bo 6 a --- 48 18 67 -15 --- Sand ,gravel --- Hard Dom., --- --- 
Stk. 
2 27 ~@©6SE. 7 " --- 60 24 93 -18 24 " 0 Colebrook Soft Dom., G,I,N. --- Supplies three homes. 
Stk. 
a By Bile OG) 7 a= Oy 25 90 =20 a = w 7 v Dom., GyljN. ==- log incomplete. 
Stk. 
2 A) illo 9 " —- 48 15 93 -10 ssc " " " 0 Dom., G,l,N. one 
Stk. 
2 27 SW. 10 w — 36 18 110 -14 alt My Ww i) 3) Dom.. G,I,l\. --- 
2 27 Siu. 11 Dri. Iron 3 50 142 -21 50 Mu Ut iD w Don., G,i,l. === 
Stk. 
2 Of ilo 12 Dug --- 36 17 #140 -7 9 " " " " Dom., G,I,N. --- 
Stk. 
2 27, SW. = 13 iW Wood 60 12 57) -7 --- Wy D ) WU Dom., G,1,N. --- log incomplete. 
Stk. 
2 27. SON. 14 v --- 36 3 173 -1 lo} " W w wv Dom., N. --- Spring. 
Stk. 
2B Gy Nig NG 0 =-- 36 9 208 3 --- m oO " " Dom., G,I,N. 2-- Log incomplete. 
Stk. 
2 28 «=ONE. 1 2 jood 60 10 164 -8 9 Sand Quadra q Dom., G,1,N,Q. --- 
Stk. 
2 28 «SE. 2 Wy "48 16 143 -2 14 Sand,gravel Colebrook i) Dom., G,I,N. --- 
Stk. 
soe SE. 3 @ 103 ’ 
Stk. 
2 32° NE. 1 Dri. Iron 4 70 217 --- --- Gravel " --- --- G,I,N. Dry 
2 83) SES 1 Dug jlood 48 33 252 -18 30 " " Soft Don., G,I,N. --- 
Stk. 
2 33 «SE. 2 @ --- 48 33 245 -27 33 " " " Dom. G,i,N. --- 
2 33 SE. 3 " =-- 48 20 230 =12 11 " " " " Gin. ake 
— 
2 33 SE. 4 ut Conc.60 14 20 “4 13 0] WV w Ww G,I,N. Q2> 
2 34 SE. 1 MY E48) 35 314 -31 32 MY tH U Dom., G,I,N. oa 
Stk. 
2 34 SE. 2 u --- 48 16 9251 3 12 " " " Dom., G,1,N. --- 
. Stk. 
2 34 Sie 3 t --- 48 8 215 4 8 " " ” Dom. G,I,N. --- 
2 34 Si. 4 my --- 48 15 212 -10 6 " " ” " G,I,N. a4 


REPRESENTATIVE WELL RECORDS OF SURREY MUNICIPALITY, NEW WESTIiINSTER MAP-AREA, BRITISH COLUMBIA 


PRINCIPAL AQUIFERS 
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REPRESENTATIVE iELL RECORDS OF SURREY MUNICIPALITY, NEW WESTiWINSTER 1iAP-AREA, BRITISH COLUIBIA 


DFSCRIPTION OF WELL 


PRINCIPAL AQUIFERS 


D,F,G,K,L,Q. 


72 +3 


Type Collar Static Character 
Elev. Level of 
(ft.) (ft.) material 
2 34 «= SW. 5 Dug Conc.46 85 295 =82 85 Sand Quadra 
2 3 1 q) 222 -25 Sand,gravel Colebrook 
2 3 2 " 224 -10 " " iT 
2 3 3 Dri. 248 29 ” " 
2 3 4 Dug 290 -64 VY Wy 
2 35 S. 5 w Cone .48 20 228 -12 20 u] ut a 
2 35 6 " 298 -60 " ” 
2035) 7 v 302 -60 " " 
2 35 8 @ 298 64 " " 
2 35 9 u 322 -23 " " 
Zz Sy v 323 =30 26 ow Semiama 7 SOmlaKnls 
2 35 D 283 -60 u " 
2 3p) x 240 -10 Ht " 
2 36 Dri. 40 +8 Sand 
2 " 34 +10 ” 
2D Du y 6 1 4 (0) Sand,gravel Colebrook u 
2 " 67 -12 W w 
2 Spr. 115 0) 2 @ 
2 Dug 132 EG " " 
2 p 215 -28 Sand 
2 Gan Sie 7 7 7 164 CEs =ss 
2 i 176 -17 Sand,gravel Colebrook 
2 u 152 -1 Sand 
/ 1 Dri. 45 +15 Gravel 
7 2 Drn. 95 +10 " 
7 1 Dri. 50 +5 " 
7 al m 60 +18 Sand 
7 2 " 60 48 " 
Y NW. Dug Wood 3 15 100 (o) 1 Gravel 
Dri. 96 -8 Sand 
Z 51 +15 " 


Supplies three houses. 


Supplies three houses. 


Sediments. Seasonal 
fluctuations. 

Also supplies 3 houses 
in sumer. 

Log incomplete. 

Natural flow. 


log incomplete. 


Natural flow. Log 
incomplete. 


Natural flow. 
” " 


Surrey Municipality. 
Natural flow. 


Natural flow. Community 


Hall. 
Netural flow. 
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REPRESENTATIVE WELL RECORDS OF SURRLY MUNICIPALITY, NEW YESTMINSTER WAP-AREA, BRITISH COLUMBIA 


DESCRIPTION OF WELL 


Type Casing, 
dian. 


(inches) 
Drn. Iron 2 5 


Dri. te 2 
" " 2 
Drn. --- 36 
w Iron 2 


Dug --- 48 


Spr. <5 5 
Dri. Tron! 
Dug Wood 48 
Dri. Iron 4 


Spr. Wood 24 


Drn. Iron 13 
dé 


Drn. Iron 


" " 2 


" " 12 


Dug Conc .36 
c= 35 


Spr. Reservoir 


Drl. Iron 2 


Wood 3 
a Cone .36 


m Wood 60 


Collar Static 


PRINCIPAL AQUIFERS 


WATER 
Character Formation Quality Use 
of 
material 


--- Soft Don. --- 15 Log incomplete. 
95 16 45 60 Sa: LOitiinGiitn a ola Lk 


D DaGsQe = 


nd Quadra Ww u 
" " " D.F.Q. 
Sand,gravel Campbell i Dom., H. 
Stk. 
” " " " Dom., H. 
Stk. 
" " " " Dom., H. 
Stk. 
Stk. 
Sand u) w Dom., H. 
Stk. 
Sand,gravel Semiamu Ht Dom., C.G.1.K. 
Stk. 
Sand Quadra a Dom., C.G.Q. 
Stk. 
Sand,gravel Colebrook uu Don. C.G.i.N. 
Sand,gravel Abbotsford Ww wv He 
" " " " " H 6 
w w u Mu Dom., H.Jd. 
Stk. 
" " " " Dom., H. 
Irr. 
" " " " Dom., H. 
Irr. 
" " " " Dom. ; H = 
irr. 
" " " " Dom., H. 
Irr. 
" " " " Dom., H. 
Stk. 
--- --- U} Dom., --- 
Stk. 
Coarse sand Quadra ui Dom., D.F.K.L.Q. 
Stk. 
wy WJ pre-Vashon a Dom., D.F.K.L.Q. 
Stk. 
Gravel w wv mM Don. A.F.I.d. 
Sand --- uy Don., --- 
Stk. 
--- --- v Dom., D.F.I.J. 
Stk. 
--- --- ut Dom., D. 
Stk. 
Sand pre-Vashon Don. D.F.Q. 
Sand,gravel Abbotsford uw Dom., H. 
Stk. 
" ” " ” Dom., H. 


Stk. 


PENETRATED 
—— 


Peat reported in aquifer. 


Semiam sediments. 


Log incomplete. 


Log incomplete. 


log incomplete. 
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REPRESENTATIVE WELL RECORDS OF SURREY MUNICIPALITY, NEW WESTMINSTER MAP-AREA, BRITISH COLUIBIA 


LOCATION aa DESCRIPTION OF WELL 
Tp Sec. ¢ Type Casing, Depth Collar Static 
diam. (ft.) Elev., Level 
(inches) (ft.) (£t.) 
7 34 ~=SONE. 3 Dug Wood 30 30 140 Sl 
7 34 SE. 4 Drn. Iron 4 45 140 -40 
“Wy 3 ig Dug Garcaxs om I) ay” 
7 34 «WW. 6 u Wood 48 50 45 Py 
8 3 NE. al Dri. Iron 13 311 25 +15 
8 3 SE. 2 i W 4 150 40 +1 
8 30 .¢SEe 3 Dug Conc .36 9 60 =2 
8 3 Si. 4 Dri. Iron 4 165 30 +1 
8 4 NE. 1 0 w 3 70 30 +1 
~~ SC 7 Ty 4 269 Dyan 
38 4 NW. 3 Drn. w 3 14 38 0 
8 4 NE. 4 Dug Cone.36 19 65 -17 
8 5 NE. 1 Dri. Iron 4 122 30 -10 
8 Die Nite 2 a) w 3 115 10 +8 
3 6 SW. 3 ) @ 5 247 10 +10 
8 6 «Si. 3 WY 2 2 Bkito) 5 +14 
8 7 Si. aL w uJ 2 81 10 +2 
8 7 SW. 2 u) wy) 4 25 10 +2 
Uw 7 Se we Cao abl Gy Se 
8 2 Silo —@ " =-- 48 22 79 -5 
8 7. NW 5 Dri. Iron 34 60 66 -15 
8 7 NE. 6 Dug Wood 60 36 60 -18 
8 B= ggg) = al ” Cone.72 23 135 pal 
ee, ee ee er ase 
8 8 NW. 4 Spr. Conc. 72 2 78 (o) 


PRINCIPAL AQUIFERS WATER 
Depth Character Formation Quality 
to top of 
(f£t.) material 

[o) Sand,gravel Abbotsford Soft 
(e) " " " Ww 
Dit Sand pre-Vashon w 
oon ao oso W 
300 Gravel pre-Vashon it 
Ss _— 4 " 
(0) Sand Sunnyside W 
100 Sand,gravel pre-Vashon m 
a Sze oes " 
== === Sao 7 
16 Gravel Colebrook " 
17 " " " 
121 wv Semiamu w 
113 Sand Ww @ 


F.I.N. 
F.N. 
F.I.K. 


F.I.K. 


iations  YIET 
PENETRATED 


Dr MARKS 


--- Minor irrigation. 


=--- Peat in sand at £1.89. 


--- Log incomplete. 


360 Log incomplete. 
--- Shells at B1l.52 


200 Log incomplete. 


500 Sediments. 


Surrey Co-op. 


Log incomplete. 


242 " --- WY Dom., --- 200 Natural flow. Log 
Stk. incomplete. 
270 MW --- --- Don. , --- 100 Natural flow. Log 
Stk. incomplete. 
65 Gravel Semiamu Soft Don. F.K. === Semiamu sediments. 
25 iW iu w Dom., F.I.K. 400+ 0 Ut 
Stk. 
5 ni Colebrook u Dom., F.Ne --- 
Stk. 
22 0) "a 0) Don. G.I.N. ——— 
55 v @ 0 Dom., G.I.N. SOS 
Stk. 
29 @ ” i Dom., G.N. --- 
Stk. 
17 Sand Quadra v Dom., G.Q. --- 
Stk. 
(0) Gravel — W Dome. Se De Le a So 
ose =--- === " 0 --- 10 Natural flow. log 
incomplete. 
--- Sand --- " Dom. , --- --- 
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REPRESENTATIVE WELL RECORDS OF SURREY MUNICIPALITY, NEW WESTMINSTER WAP-AREA, BRITISH COLUMBIA 


IOCATION WELL “PRINCIPAL AQUIFERS "WATER ==——«WOORRIAT ~ YInID REMARKS 
a ai NO Tees =z a eee eae __PENETRAY ee = 
Tp Sec. + Type Casing, Depth Collar Static Depth Character Formation Quality Use (gals 
diam. (ft.) Elev., Level to top of Jnr) 
(inches) (GRvo)) (ft.) (Ge¥a)) material 
SOnn st TOmOWs 5 Dri. Iron 2 125 15 (o) 124 Gravel “Semiamu Soft _ Donen Ele Ken " === Semilamu sediments. 
Stk. 
8 9 SE. at Dug Cone .48 17 110 -15 12 " Colebrook " Dom., G.I.N =--- 
Stk. 
8 10 ~NE. at DripgemcroneeS 88 60 0 80 Sand,gravel Colebrook? w Dom., F.1.N == 
Stk. 
8 10 SE. 2 w Wl ay -aley/) 45 (0) 194 Coarse sand pre-Vashon @ Dom, F.I.N.de 40 Natural flow. 
Stk, 
8 10 SE. 3 ut uy 2 260 30 +2 160 Gravel iv uy 8 ut Dom., F.I.N.J. 20 a tt 
irr. 
8 10 Si. 4 Drn. W 2 61 70 all 60 w Colebrook uw Dom., F.I.N. --- 
Stk. 
8 10 «=NW. 5 Dug Cone .24 22 100 -20 20 Sand, gravel w 0 Dom., F.N. --- 
Stk. 
8 10 NW 6 Dri. iron 3 240 144 =6 — 1 a = Ney Dom.,  --- “=-= Log incomplete. 
Stk. 
8 10 NW. 7 w @ 5 50 iley2 -44 40 u iD Colebrook @ Dom., G.I.N. —— 
Stk. 
8 15 NW. at Dug Cone .36 45 140 -30 45 Gravel wu ut Dom., C.D.G.1.N. ==- 
Stk. 
8 15 SE. 2 a D 43} 27 150 -23 --- uw) Colebrook? w Don. , --- =--- log incomplete. 
Stk. 
8 15 SE. 3 Dri. Tron 3 240 63 0 190 W pre-Vashon w Dom., F.I.N.J. es w y 
Stk. 
Cw Sis 4 Dug Cone.48 21 120 =19 Bal Sand Quadra v Dom., G.Qs a D 
Stk. 
8 17 NE. al Dri. Iron 5 algal 171 -91 30 w a) @ Dom., G.Q. ——: 
Stk. 
8 17 ~= SE. 2 Dug Cone.60 24 218 -21 24 Gravel Semiamu uy Dom., G.I.K. ---  Semiamu sediments. 
: ey Stk. 
8 i7 Ni. 3 Dri. Iron 3 150 12 +4 --- --- --- Ww Don., --- 15 Natural flow. Log 
e = Stk. incomplete. 
8 17 iio 4 Dug Cone .36 3 50 -2 --- Sand? --- " Dom., --- --- log incomplete. 
Stk. 
Sy ie 2 Delsey algal =30 30 Sand Quadra D Dom., G.Q- == 7 
’ Stk. 
8 18 WE. al Dri. 0 2 a5 18 +10 --- --- --- " Dom., --- 350 Natural flow. log 
en Stk. incomplete. 
8 18 SE. 2 uy CT BQ 156) 55 +2) --- --- --- " Dom, --- 20 Natural flow. log 
=e Stk. incomplete. 
|G 283 So 38 y 1° 2 52 3 --- --- --- " Dom., === --- og incomplete. 
| a fee Fs Stk. 
| 18 SW. 4 " 6 160 43 +5 == oon —— " Dom., --- 600 Natural flow. Log 
. Stk. incomplete. 
| --- iM Don., --- 450 Natural flow. Log 
Stk. incomplete. 
Quadra wo Dom., G.Q. --- 
Stk. 
2S ” Dom., aos --- Log incomplete. 
Stk. 
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REPRESENTATIVE WELL RECORDS OF SURREY MUNICIPALITY, NEW JESTMINSTER 1iAP=AREA, BRITISH COLUMBIA 9 
—TooaTion WELL DESCRIPTION OF WELLS “PRINCIPAL AQUIFERS — WATER. + (FORMATIONS YIEID7 7 7 aRELARKS 
2 NO. = —— oes ee — = = PENUDRALED Reena 
Tp. Sec. ¢ Type Casing, Depth Collar Static Depth Character Formation Quality Use (gals 
diam. (ft.)  Elev., Level to top of /nr) 
(inches) (Ga85)) G28) (ft.) material 
8 21. NW. 2 Dug === 4 30 145 =26 15 Sand Quadra Soft Dom., G.Q. nae 
stk 
8 21 ONE. 3} Spr. --- 48 a 90 to) fo) Sand,gravel Colebrook Wy Dom., G.N --- 
Stic. 
8 21 NE 4 Dug Conc. 72 16 110 -12 11 wu uy WW tw Dow,, G.N. --- 
Stk. 
8 27 . NE. 1 Dri Iron 2 120 25 {0} 100 Sand --- " Don., --- 75 Natural flow. Minor 
Stk, irrigation, 
8 27 «Sie 2 Dug -~- 48 23 148 -20 18 Gravel Colebrook a Dom., G.I.W --- 
Stk. 
6 Oye SIG 3 i aA D 40 182 =35 40, w W a Dome5) |GaleNe ————— 
Stk. 
8 2 Si. 4 " Cone.36 8 69 -7 (0) Sand Sunnyside " Dom. D. --- 
8 27 Na. 5 " "4g 9 50 =7. ) " it " Dom., D. a 
Stk. 
8 28 SE. aL Dri. Iron 3 80 90 +1 --- --- --- 0 Don. --- 60 Natural flow. Log 
incomplete. 
8 28 SE. 2 ou v 3 90 35 +4 --- --- --- i a Gar 10 Natural flow. Abandoned. 
Gh. as, sve 3 mI "2m 345 30 + === — — m Dom.,  --- 5 Natural flow. Log 
: Stk. incomplete. 
8 28 NE. 4 9} w 2 390 20 +3 --- Gravel --- uy Don. === 60 Natural flow. Log 
incomplete. 
8 28 Wi 5 Dug Cone .24 10 22 3 8 Sand --- m Donm., --- --- log incomplete. 
Stk. 
8 28 NW. 6 a "36 9 28 -1 9 Gravel --- a Dom., --- --- My u 
Stk. 
8 23 NE. 7 Drn. Iron 3 12 40 -9 (0) Sand Sunnyside w Dom., D. --- 
Stk. 
ww a Wp 1 Dri. "24390 17 + === === === w Dom.,  --- 100 Natural flow. Log 
: Stk. incomplete. 
8 29 SY. 2 fu a 3 --- 20 +25 --- --- --- m Don., --- 2400 Natural flow. Log 
Stk. incomplete. 
8 29 «Sil. 3 v OW 4b - Bo) 12 +23 --- --- --- " Dom., --- 500 Natural flow. Log 
Stk. incomplete. 
8 29 Wi. 4 WW MW 2 270 10 +20 --- Gravel --- tv Dom. , --- --- Log incomplete. 
Stk. 
8 29 SE. 5 0 u 2B 329) 20 +10 327 " Colebrook? " Dom., A.F.I.N. 100 Natural flow. 
> Stk. 
8 Z0mensWe 1 w 16 23 4D Se =O Enno > ieee " " in Dom., FN. === B <a 
a i ; Stk. 
8 30 Siig 2 Dug --- 48 31 75 =-20 25 Sand,gravel " iw Dom., G.I.N. --- 
1 Stk. 
8 30S. 3 m --- 48 12 140 3 12 " " u u Dom., G.I.N. --- 
; Stk. 
8 30 ©6NB. 4 Dri. Iron 3 90 20 +9 Sos --- === " Dom., --- 60 Natural flow. Log 
3 a Stk. incomplete. 
SO 3h iho " W280) 25 +6 —— Sand _— " Doms,  -=- 120 Natural flow. Log 
Stk. incomplete. 
— Sh Silo 2 m co 30 #3 ) Gravel Colebrook? nm Dom., F:N- 100 Natural flow. 
: Stk. 
8 32— SW 3 0 vt 2 ep 29 +5 90 Sand --- " Dom., F.N.J. 300 Natural flow. Log 
= = Stk. incomplete. 
8 jl OS. a WU 25) 240 26 +8 240 Gravel pre-Vashon " Dom., F.N.J. 1500 Natural flow. Log 
Stk. incomplete. 
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REPRESENTATIVE WELL RECORDS OF SURREY WUNICIPALITY, NEW WESTisINSTER MAP-AREA, BRITISH COLUMBIA 


—— OOOO 
—————————— — —————— — ——— ———————— 


Tp. Sec. ¢ Type Casing, Depth Collar Static Depth Character Formation Quality Use (gals 
diam. (ft.) Elev., Level to top of Jar) 
(inches) (Et ae Ct) (ft.) material 
8 31 0=SONW.. Di Dug =-- 46 25 105 =21 Gravel Colebrook Soft Dom., G.I.N. --- Static level constant. 
Stk. 
8 31 NE. 6 aw Cone .36 31 166 -20 ial M w i Dom., G.I.N. = 
aire Tele 
m:) BOmEESES T u =-- 60 30 104 =26 30 Sand, gravel 7 olay, === 
8 32 SE. 2 Dri. Iron 3 212 10 +23 212 Sand Quadra uy Dom. , -I.K.L.Q. 1400 Natural flow. Shells at 
Stk. E1.-202', 
8 32 Ww. 3 uy wv 2 85 112 -70 70 Gravel Colebrook M Dom., C.G.1I.N. 300 
Stk. 
8 SS sh al Dug --- 36 14 66 -11 (0) Sand Sunnyside Wy Dom. D. --- 
8 33 «SE. 2 " Wood 48 12 65 “9 0 w 0) i i D. --- 
ew. Sey Sis 3 1 Cone.120.. 15 42 -12 o} wl D w iw De 
8 33 SW. 4 u " 36 14 35 -10 (0) " " " " D. 
8 33 SW. 5 Drn. Iron 2 16 40 -14 (0) ut Ww uy iu D. --- 
8 34 NE. al Dug Conc .36 14 40 -10 8 Gravel Colebrook ay Dom., D.G.N. --- 
Stk. 
8 34 SE. 2 it W336 9 79 -7 {0} Sand Sunnyside 0} Dom., OD. --- 
34 Wi. es 
8 34 NW. ons 
) 3) NE. al D Cone .36 7 13 -5 (0) Gravel Alouette Wu Dom., 5. 10,000 Estimated yield. 
Stk. F 
9 3 SE. 2 0 W730 10 48 -6 5 " Colebrook ty Dom. F.N. --- 
S) 3) illo 3 wu 1S 6) 12 47 -6 Co) Wy Alouette Wy uu E. === 
9 3 SW. 4 wy a 3% 10 41 -7 10) ( a M Dom., E. = 
Stk. 
9 3 SW. 5 " wood 48 8 25 -6 (0) w 5) w Dom., EB. --- Surrey Cedar Co. 
Ind. 
9 4 SE. al uy ar 4 2. 12 2 -11 (0) Sand Sunnyside G Dom., D. --- 
Stk. 
9 4 SW. 2 i "48 11 50 -8 (0) Sand, gravel 0 @ Dom., D.L.F. --- Gravel aquifer probably 
Stk. Alouette. 
9 4 SE. 3 u W120) 14 15 -12B {e) w W W) ut Dom., E.F. === Pt. Kells Sawmill. 
Ind. 
9 2 SE. 1 u "48 ll 100 -7 0) Gravel uy 0) Dom E. --- 
9 5 SE. 2 Spr. " 48 2 105 0) 0) Sand Quadra 0 i Q. 200 
9 DSHS 3 Dug Conc .3 181 = —— D 7 u v G.leQe --- 
9 5 NW. 4 " Nn 36 B 165 as 5 " " " 7 aurrn —— 
9 5 NW. Di W Wood 36 8 135 -5 222 a —— " " --- --- Log incomplete. 
9 5 Mie. 6 " mM 35 5 100 -4 5 Sand Quadra @ o C.Q. cs Snails aha Greeks 
. sediments. 
9 Dame Eis 7 Spr. "48 4 115 fo) fo} " " " " Q. — 
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GEOLOGICAL SURVEY OF CANADA — 


WATER SUPPLY PAPER No. 322 


OF — 
SURREY MUNICIPALITY §— 
BRITISH COLUMBIA | 


By 
J. E. Armstrong and W. L. Brown 


oe AND FIGURES ae 


ee ce See DEPARTMENT OF GEDLOGIGAL SCIENCES; 
et ook unvensiTy OF TORONTO 


New Westminster 
Annual precipitation 
56-12 inches 
Average of 57 years 


Steveston 

Annual precipitation 
36-99 inches 

Average of 55 years 


Inches of Precipitation 
as 


Inches of Precipitation 


> 
co 
= 


(From Dominion Meteorological Service) 


Note. The northern part of Surrey Municipality will conform to 
New Westminster, the southern part to Steveston 
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TABLE OF PLEISTOCENE AND RECENT DEPOSITS 


ENVIRONMENTAL DIVISIONS AND DESCRIPTIONS 


es GLACIAL DEPOSITS MARINE DEPOSITS MARINE AND NON-MARINE DEPOSITS NON=MARINE DEPOSITS 
CRO TILL GLACIO -FLUVIAL GLACIO = LACUSTRINE | _GLACIO = MARINE OFF SHORE SHORE ESTUARINE AND DELTAIC | CHANNEL AND FLOODPLAIN | SWAMP | SLOPE 
(ae Um Gravel, sand) silt, and clay; present. || RICHMOND DELTA; clay, || Sand) silt, andisilty clay deposited 
SALISH day shorelines (25) silty clay, silt, and sand being } in Hloodplains, deltas, and channels 
(Post glacial deposits deposited at mouth of Fraser | of rivers and streams; includes 
Aare ope River (2002) FRASER FLOODPLAIN 
¥ a DEPOSITS; (50) feeeedh Talus and 
| +} ot oy | seeewash 
CLOVERDALE SEDIMENTS; | | BOSE GRAVEL; gravel and minor muc manile (10) 
CAPILANO by, cilsodby endleardh diomy \\\| sardlen gate, liens Herdics, ae ALOUETTE GRAVEL; alovial sand and gravel 
(Past sl ana no evens peal pe till-like eae washed lag gravel terrace deposits adjacent to Fraser River (20) 
ervedbeiealioine imictutces, mc revel 
ai =| submarine slopewash (250) Guia oE SDs 
= S ); well sorted 
ABBOTSFORD OUTWASH NEM TONSTONACEAY sand as beach and tidal deposits 
; (marine diift); stony, stony near a souice of sand (i5) 
gravel, sand)silt; minor till and Leese 
stony clay: formed as ice -contact Gilman ahr. cills, dbs, 
VASHON deposits andlas Muviatile deposits Alentlapeete ae 
(Deposits of last glaciation of meltwater streams (125) _| of till’in places (150) 
of ice-sheet proportion) [ ale | | 
4 Ze _| 
SURREY TILL: sendy to e | 


clayey till and substratified 
drift 


EROSION INTERVAL, CONSIDERABLE RELIEF DEVELOPED ON UNDERLYING OEPOSITS 


SEMIAMU SEDIMENTS 


Gravel and sand (25) 


Clay, silt, varve-like clay | 
and silt (150) 

=| | 
SEMIAMU TILL; sandy to 

clayey till and substratified | | 


drift (60) 


SEMIAMU 
(Deposits related to 
glaciation, missing in 
much of area) 


[3s 


EROSION INTERVAL, 


CONSIDERABLE RELIEF DEVELOPED ON UNDERLYING DEPOSITS 


SAPPERTON SEDIMENTS: 
om dhiqadbatdiydsy | | | 
and poorly sorted till-like 
mixtures including stony clay; | | 


may be Cloverdale (40) ni 
COLEBROOK GRAVEL; gravel 


and sand; deltaic and channel 
deposits (85) 


QUADRA 
(Intertill sediments ) 


NICOMEKL SILT; probably 
| interglacial Fraser River silt, sand, 
l and minor gravel (110) 
| 


POINT GREY BEDS; sand, silt, and peat (60) 


LYNN OUTWASH; Gravel and 
sand; may grade upward into 
normal river deposits (25) 


= SISTERS VARVED 
25 CLAY. varve-like clay, 
cae silt, and sand (Soo +) 


to glaciation) 


SEYMOUR TILL; silty to 
clayey till and substratified 
drift (60) 


CLAY, SILT, SAND, GRAVEL, AND TILL PROBABLY OF GLACIAL, INTERGLACIAL, AND PREGLACIAL ORIGIN; EXPOSED ONLY IN ORILL-HOLES 
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NOTE: Wells are numbered serially in each section, The upper number 
is that of the well the lower number is the depth in feet (within 5 feet) 


at which water was encountered. Depths given are for summer and there 
may be some seasonal varistion in free ground-water bodies os 
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e Flowing artesian wells 
Goletioak Sto, « 
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Sand, silt, and gravel 
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2. Till: numerous limestone and igneous boulders 
BT numerous partially disintegrated limestone and 


shale boulders 
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WELLS, CLASS 1. Flowing artesian wells, i which the water 
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Geology by A. E. Wilson, 1935 
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